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Air-Cooled Heat Exchangers — 


When and where it pays to use them—p. 1528 
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— *%/.PROPORTIONEERSY, “ON-STREAM” BLENDING 


SYSTEM PROVIDES NEW SPEED, FLEXIBILITY AND ECONOMY IN 


THE DIRECT LOADING OF FINISHED GASOLINES 
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% PROPORTIONEERS% “on-stream” blending 
methods combine two or more liquid components 
in any proportion by weight or volume and formu- 
lations are maintained under all circumstances 
by automatic built-in “fail-safe” design features, 
Costly mixing tanks are eliminated, manpower 
and plant space saved, and internal transfer prob- 
lems are greatly simplified. Ask for recommen- 
dations and descriptive literature. 
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Loss-in-weight Scale and Control Panel adds 
TEL to finished blend in proportion to flow rate. 


% Proportioneers®, 


New plant of Canadian Oil Refineries, Ltd. at Sarnia, Ontario, 
employs °%Proportioneers% equipment to continuously blend five 
asoline components, TEL, and dye, in producing its famous White 
; os products at loading rates up to 2,880 barrels per hour. Photo 
shows Automatic Blend Manifold with Pump House and Control] 
Room in background (TEL building in left hand corner). 
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%Proportioneers®, Gasoline Blender Control Panels 
with automatic batch cutoff panel at right. 


Write to %PROPORTIONEERS, INC.%, 447 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foseign countries, 





Are we going up or down? 


Sometimes you can’t be sure in a helicopter without referring to the instruments 


Nor can you always be sure of your exact position in the gasoline market 
without checking all your “reference points.”” Your own sales figures are only 
half the picture. You have to know how the whole market is doing to really see 


where you are going 


Years ago, Ethyl realized that what the industry needed was a monthly report 


of gasoline sales in each area 


Phen each oil company could plot its own sales 
against the trend 


So in 1931 we set up a system for gathering and reporting this information 
keeping each company’s Sales in strict confidence — but releasing the important 
over-all figures 

Continued on 


) next pape 








Are we going up or down? 


Continued from preceding page 


‘The market report your company gets is called the “Ethyl Monthly Report of 
Gasoline Sales.”’ It shows sales of regular and premium gasoline for each state 
and the percentage of change from the same period of the previous year. Infor 
mation as to aviation gasoline sales is tabulated separately. 


‘The report covers 97‘; of all gasoline sold in the United States. and it’s tailor- 
made for gasoline marketers — it excludes naphthas, diesel and jet fuels, and is 


based on actual sales figures. 


‘These monthly gasoline reports are an exclusive Ethyl service, which we're 


proud to perform for the petroleum industry. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


There were approximately one mithion 
tractors on farms in 1935 when the first 
high compression tractor which Ethy 
helped develop Ww is placed on the mar 
ket. Today there are more than 4 time 
as many tractors! And this marke 
accounts for some 3 billion 


gasoline annually 





Radio City Music Hall has better than 6,000 
eats. It would take 283 Music Halls to seat 
ill the people who saw Ethyl'’s educational 


films last year 


More than 15,000 gasoline samples ure 
tested at Ethyl’s five gasoline testing lab 
oratories each year to furnish refiners 
with accurate gasoline quality reports 


Ethyl Service is backed by 30 years of antiknock experience 





Another Wilson-Snyder Triplex Pump 
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The Following Table 


... presents a quick look at the performance range for six 
inch stroke Triplex Plunger Pump 





Maximum Displacement 
Plunger 


Working 





Size, 


Pressure, Galions Per Minute at Pump Speeds (rpm) of: 
Inches , 





sate 60 80 100 120 





2 2800 15 20 25 30 
2% 2510 19 25 31 37 
2'A 2040 23 30 46 
2% 1680 37 56 
3 1420 44 66 
3'A 1040 60 90 
4 795 78 
4'A 630 99 149 








Actual Brake Horse- 
power Required 43 64 


























Triplex Plunger Pumps also available in 4” and 8” stroke sizes. 


Oil WELL SUPPLY 


DIVISION 
UNITED STATES STEEL CORPORATION 
Executive Offices —DALLAS, TEXAS Area Office ALGARY, CANADA 
Export Office ASPER, WYOMING COLUMBUS, 0 
ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20, WN. Y. ULSA, OKLA OS ANGELES, CALIF 
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Elk Refining Company, 
Falling Rock, 
West Virginia 


ORE AND MORE refinery men are speci- 
fying Wilson-Snyder Triplex Plunger 
Pumps. These compact, sturdy, positive-dis- 
placement pumps are being selected for high 
pressure process charge service in new construc- 
tion, expansion and modernization programs by 
major and independent refiners everywhere. 


At the Elk Refining Company Plant 


. a horizontal six-inch stroke triplex pump, 
with direct electric-motor drive through a speed 
reducer, is used for reactor charge service in 
another Procon built, UOP platforming unit 
which went on stream November 11, 1952 


The capacity of this unit is 1,500 barrels per 
day and the gasoline produced has octane rat- 
ings well into the 90’s. Naptha reforming charge 
stock at approximately 300°F. is pumped at 
approximately 750 psi, with 900 psi maximum, 
for this operation 


WHEN YOU... have pumping applications that demand 
reliable performance, contact “Oilwell’s” nearest Refinery 
Material Specialist and get complete information on 


WILSON-SNYDER REFINERY PUMPS. 


Branches Serving All Oil Fields 


TRADE MARK 


UNITED 


STATES 
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the important factors in floating roof design 


complete, 
clean drainage 


The complete, clean drainage of Wiggins 
Floating Roofs assures year-round protection 
against paint peeling, rusting, and dangerous 


accumulation of water. 


Wiggins Floating Roofs drain quick! drain 
clean-—-because, they have the steepest pitch of 
all floating roofs. The patented Wiggins drain 
are designed to handle loads up to 6” per hout 
rainfall. Radial plates with radial welds prevent 


| 
puddles from forming 


Wiggins Hidek Floating Roof 


Other Vital Wiggins Conservation 
and Safety Features 


Triple Seal Protection 

@ Exclusive primary econdary and top seal 
the most effective protection against vapo 

Pontoons 

@ Divided into multiple gas-t:ght compartments for 

@ Deep and roomy, uncluttered with framework 
easy inspection, maintenance and repau 

Strength 

@ Special Wiggins design gives optimum strength with 
the least amount of precious steel—better than normal 
safety factor 

Capacity 

@ You eet top-to bottom use of tank capacity 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street e Chicago 90, lilinois 
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IS LIQUID CARRY OVER- 
Limiting Your Production? 
Affecting Product Purity? 
Cutting Into Your Profits? 


IF SO-GET THE FACTS ON METEX MIST ELIMINATORS! 


Liquid entrainment need no longer 

be considered an unavoidable nui 

sance in processing Operations, as 

more and more engineers are find 

ing from experience. These knitted 

wire mesh entrainment separators 

literally “filter out” the entrain 

ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to 
the gas to pass on, freed from the show construction. They can be made o! practically 
any metal, to combat corrosion. Factory cut to fit 
vessel dimensions and contour, there is no limit to 
the size in which they can be obtained. 


unwanted —and often contaminat- 
ing — liquid. 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 
99% and more. 


METEX Mist Eliminators can be used wherever the problem of liquid entrain- 
ment exists. By effecting complete removal of liquids, Mist Eliminators 
contribute to more efficient and economical processing in such vessels as 


* VACUUM PIPE STILLS ® EVAPORATORS © COMPRESSORS 
© FRACTIONATING TOWERS ¢ ABSORBERS © SEPARATORS 
* KNOCK-OUT DRUMS © SCRUBBERS © STEAM DRUMS 


When a gas is generated in or passes throug! 
a liquid 1), it irries with it on leaving the 
Write TODAY surface ) droplets of entrained iquid 
for free catal These froplet ire irried upward t the 
giving complete is r ream (4). As the gas 
form or ion in passing through 
“ety ‘ re impinged 
Or % ~~ Pee ifface Here 
your SPECIFIC seme Sees elt Maia 
Mrainment 
ay pr em . yf the pad and fa 
the s stream. The gas (5) pas 


from liquid entrainment 
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i METAL TEXTILE CORPORATION ‘ 


art KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 
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Roselle, New Jersey 


CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out In Under A Week 
For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the stull col 
umn could be the only answer! 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain 
ment but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 


able? 


Calculations by one engineer showed 
that the total cost of installing a 25-ft 
diameter Mist Eliminator, including de- 
signing and erecting supports within the 
still, was approximately $15.000 — less 
than a week’s catalyst loss. After con- 
siderable study the decision was made; 
and the Mist Eliminator installed during 
the next routine turnaround 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found 


The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days 


Have you really analyzed your entrain 
ment costs, and checked the savings a 
Mist Eliminator could make for you? 
Perhaps you are losing valuable end 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
lem. Perhaps the entrainment created in 
one vessel is causing trouble in a subse 
quent operation. For entrainment is an 
inevitable result of most processing and 
refining Operations 


Metex Mist Eliminators perform just 
one tunction—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment 
efficiently and economically — wherever 
it may occur 


Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
better yet, send data on your particular 
entrainment problem. We'll be glad to 
have our engineers check this, and send 
you our recommendations and sugges 
tions. 
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Publishers Page 


A “Bookkeeper’s” Look at Combination Refining 


ie MOST articles on new processing techniques and methods which 
appear in PETROLFUM PROCESSING, the effort of the author ts to pack 
in as much technical data as possible; operating temperatures and pressures, 
characteristics of feed stocks and products and so on. Since the so-called 
combination refining was introduced, emphasis has been on economics 
General statements have often been made about the savings that can be 
achieved through integrating crude distillation with catalytic cracking, 
reforming and other light ends processing in a combination installation, in 
place of building a refinery of individual processing units 

Exploring this subject in detail, this issue of PETROLEUM PROCESSING 
presents a contributed article, with several tables which even the head 
bookkeeper at the refinery, as well as the design engineers and others, will 
want to check through with a sharp pencil in hand. Capital investments, 
operating costs and personnel requirements of 10-, 20- and 40,000 bbl 
installations of both combination and individual refineries are given. Close 
to the cost analyst's heart also will be the tables of many lines and columns 
which constitute overall economic balance sheets for hypothetical plants 
of both types of installations on both the East Coast and Gulf Coast. 

Managers and operators of small refineries should find the article, “Eco 
nomics of Combination Petroleum Processing” especially interesting. For 
countercurrent to the general technological trend in processes, with combi 
nation installations the economics run in favor of the smaller capacity 
plants. Combination refineries of down to 2000-bbl. charge capacities have 
already been built and are reported operating profitably. 

The cost comparisons presented in the article are of course on the basis 
of entirely new installations of both types. Modernizing the existing refinery 
of individual units to a “combination” installation would have to be 
tailored to the individual case. The article on the savings effected by com 
bination petroleum processing had a top rating among PETROLEUM PRo¢ 
FSSING Editors who reviewed it. We believe numerous readers will share 
our opinion 


Virgil AS UC iz 


bor the Editors 


Valk [lelraadesnm [/ubdicalions 
Platt’s Oilgram News 


A daily independent oil-news re- A daily independent oil-price re 
porting service issued from New porting service issued from New 


York, Cleveland and Houston York, Cleveland and Houston 


Platt’s Oilgram Prices 





In the Petroleum Industry 


Where performance counts you can count on Enjay for... 


Uniform High Quality 


 ARAPLOY 


POUR-POINT DEPRESSANTS DEWAXING AIDS 


PARAFLOW Pour Point Depressants are triple-tested: in the laboratory 
in special field stations located for exposure to the most severe winter climates 
and on the road. Paraflow treated motor oils insure low temperature flow and 





safe cold weather starting 


—_ 


\ 


A pioneer and leading marketer of pour point depressants and 
dewaxing aids, the Enjay Company has kept pace with the in 
creased demands of the petroleum industry. Refiners and mat 
keters of leading motor oils are using Enjay Paraflow to 


improve the low temperature performance of their products. 


A complete line of dependable products for industry 


The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 


PARANOX PETROHOL, 91 *ETROHOL 91 7 . . are Ci , ~ . -_ 
PARATON} PETROHOL. 95 ROHOL 95 ucts for the oil, surface coating and chemical industries. 
PARAFLOW PETROHOL 99 ROHOI A Backed by greatly expanded plant and distribution facili- 
PARAPOID Secondary Butyl Aleohol oho 4 * 

PARADYNIE atemeeiieenet Metal teeta oho ties, the Enjay Company is supplying a constantly grow 
PARATAC inaprapyt Restate decyl a ing list of chemical products to many different industries 
, Mono one ey spentadiene 


ethy Ketone Methy! Ethw!l Ketone ' 
ergy thy! Ether stadiene BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 


Dewartng 
yl Ether 


Nani finn ——— ENJAY COMPANY, INC. 


Deey! Alcohol omutic Tars 15 West Sist Street, New York 19, N. Y. 


Methyl! Ethy! Ketone 


PETROLEUM SURFACE COATING CHEMICAL 
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What's Happening... 


Refinery Expansion 


. . « Standard of Indiana will build first commercial size 
Orthoflow catalytic hydroforming unit at Whiting, Ind 
New unit, to be completed by end of 1954, will change 
30,000 b/d low octane naphtha into high octane hydro 
formate for gasoline blend purposes. Indiana Standard 
helped develop new unit, which has reactor and regen 


erator in vertical alignment. M. W. Kellogg is prime 
contractor 


- « « Pure Oil has awarded contract to M. W. Kellogg for 
design and erection of a 3000 b/d catalytic reformer at its 
Heath, Ohio, refinery, employing new Sinclair-Baker plati 
num catalyst, for which Kellogg is sales agent (What's 
Happening, August, 1953, p. 1111). Kellogg is also the 
authorized designer of the new process. The reformer is 
expected to be completed by the second quarter, 1954 


. - » Shell Oil Co. has awarded Bechtel Corp. general con 
struction contract for its 50,000 b/d refinery to be built 
at Anacortes, Wash. Products will start coming off line 
about mid-1955 when crude still and Platformer are sched 
uled for completion, with catalytic cracker slated for 
completion by end of 1955 


. - » Union Oil of California has assigned contracts for 
$6,350,000 of its projected $40,000,000 manufacturing 
expansion program, including two reforming units. Pro- 
gram calls for $5,750,000 at Oleum, where a 14,500 b/d 
feed capacity UOP Platformer will be built; and $600,000 
at Cut Bank, Mont., where a 600 b/d Atlantic Catformer 
will be built. Contract with C. F. Braun & Co. calls for 
completing the Platformer by November, 1954. Bechtel 
Corp. has contract for outside facilities, utilities and tank 
age required for the Platformer. Ralph M. Parsons Co 
has contract for Cut Bank project 

Future projects at Oleum include catalytic desulfuriza 
tion, coking, sulfur removal, gasoline facilities, and aux 
iliaries. 


-. Canadian Petrofina, Ltd., a new company, has «plit 
contracts for construction of its 20,000 b/d refinery in 
Montreal area between M. W. Kellogg Co. and Lummus 
Co. A 20,000 b/d TCC unit is expected to be included 
in plans along with primary distillation unit, vacuum still, 
catalytic polymerization plant, catalytic reforming, and 
hydrodesulfurization. Completion of estimated $20,000,000 
project is scheduled for late 1955. Petrofina will buy prod- 
ucts from Canadian and U. S. companies for supplying 
its initial retail outlets until new refinery is operating 


. Imperial Oil, Ltd., has awarded contract for major 
portion of $10 million expansion and modernization pro 
gram at Montreal East refinery to Canadian Bechtel. Work, 
to start at once, will increase capacity from 46,000 to 
$8,000 b/d through installation of combination still and 


Information on these pages is obtained through the 
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vacuum pipe still (What's Happening, April, °53, p 449) 


. « « Ucan Products Co. has awarded construction con- 
tract for its projected delayed coking unit of 9000 b/d 
capacity to Lummus Co. The Duncan, Okla., 
scheduled tor completion late in 1954 


plant is 


. +» R. A. Goodall, an Ogallala, Neb., oil operator, plans 
to build a $1,000,000 gasoline plant in the Little Beaver 
Creek field in northeastern Colorado, to operate on about 
10 million cu. ft. daily of gas. Announcement came day 
after Goodall had obtained authority from Colorado Public 
Utilities Commission to build a 43-mile pipe line from the 
oilfield to Merino, Colo., for connection with Toronto 
Pipeline Co.'s line to eastern markets. The 6 and 8-in. line, 
costing about $1.1 million, will carry 12 to 18,000 b/d 
crude. Goodall is negotiating with Continental and Lion 
for association with him in gasoline plant 


. . « Sinclair Refining Co. is preparing plans for the tn- 
stallation of a new 20,000 b/d gasoline fractionator at 
East Chicago. Estimated cost is $1,300,000 and work is 
to be completed early in 1954 


. « « Shell Oil has awarded Fluor Corp. contract for sec- 
ond major extension to Elk City, Okla., gasoline plant, 
with completion scheduled for next spring. Project will 
increase plant’s daily rated intake capacity of gas from 
150 million cu. ft. and gas injection capacity from 135 
million cu. ft. to about 210 million. Liquid products out 
put will be hiked about 50% 


... Taylor Oil & Gas Co, has put onstream its second 
UOP Platforming unit, becoming first independent refinery 
with two in operation. Located at Corpus Christi, new 
unit has design charge capacity of SOOO b/d and ts cur- 
rently producing about 4500 b/d of stabilized Platformate 
with 96 octane number, with 3 cc. TEL. Provision has 


been made for conversion to aromatics production also 


.. - Pan American Refining Co. will locate its proposed 
new 25,000 b/d East Coast refinery on a 1,000-acre site 
at mouth of York River near Newport News, Va. Com 
pany has options for purchase of intended site, and sched- 
ules completion of the project by late 1955 


. . . Standard of Ohio will spend about $400,000 on 
equipment designed to climinate a vapor plume on catalytic 
cracking unit at its Cleveland No. | refinery. Sohio worked 
with Cleveland Division of Air Pollution Control on pilot 
plant studies to develop methods. Construction will require 
up to 18 months 


. « . Skelly Oil has started third expansion of its No. 2 
gasoline plant at Eunice, N. M. New facilities will permit 
processing an additional 20 million cfd of gas with ex 
traction of 60,000 gal/day saleable liquid products. J. I 
Carlson Construction Co. has contract, with completion 
expected in April, 1954 


nation-wide news coverage of PLATI’S OILGRAM News 





What's Happening 





. « Sunray Oil Corp. will build a 5000 b/d Platforming 
unit at its Sunray Village refinery, Duncan, Okla., with 
completion anticipated by third quarter of 1954. Avgas 
base stocks from new unit will be in addition to those ob- 
tained from new alkylation plant now being activated 


. « » The Texas Co. plans a catalytic polymerization unit 
at Sunburst, Mont., estimated capacity of 37,700 bbl/yr, 
and completion expected late this year. 


. » New petroleum processing plant expansion to look 
for, as indicated by rapid tax amortizations announced 
last month 

Williston Basin Refining, $415,835 for 1500 b/d re 
finery at Williston, N. Dak 

Rock Island Refining, $593,000 for 1800 b/d catalytic 
reforming unit at Indianapolis, Ind 

lide Water Associated Oil Co., $2,175,000 for basic 
refinery expansion at Avon, Calif 

Moran Gasoline Corp., $488,100 for natural gasoline 
plant at Chandler, Okla 

Barnhart Hydrocarbon Corp., $91,400 for isobutane 
separator at Big Lake, Texas 

Pan American Souther Corp., $25,899 for 16,500 b/d 
Petrolite crude desalting unit at Destrehan, La 

Pan American Refining Corp., $2,900,000 for 2960 b/d 
alkylation unit at new refinery at Goodwin Neck, Va 


Petrochemicals 


. « » Standard of California has begun commercial ship 
ments of paraxylene from its new plant at El Segundo, 
now tripling the company’s output of this chief raw ma 
terial for such synthetic fibers as Dupont’s Dacron. Prod 
uct is to be marketed through Oronite Chemical Co., a 


wholly-owned subsidiary engaged in petrochemicals sales 


. « « Indiana Standard’s recently completed detergent al 
kylate plant at Whiting, Ind., is now in production 
Product sales will be handled by Indoil Chemical Co., 
Standard’s chemical subsidiary 


..» U. S. petrochemicals output was down in 1952 as 
compared to previous year, according to Tariff Commis 
sion. Benzene went down to 252 million gals from 266 
million; toluene went up to 105 million gals from 101 
million; xylene down to 72 million from 76 million; and 
crude naphthalene was 322 million Ibs., 9.30 under 1951 
value 


. « « Shell Chemical Co. has contracted with Westoil Ter- 
minals to build 100,000 bbl. of petrochemical storage at 
the latter's tank farm on the San Pedro, Calif., waterfront 
Project, estimated at about $500,000, calls for four tanks 
of 25,000-bbl. capacity each, tank-car and tank-truck load- 
ing racks, and dock lines. Products, isopropyl alcohol, 
acetone, methyl ethyl ketone, and methyl iso-butylene, 
will reach terminal by truck and rail from Martinez and 
Dominguez. Westoil will build, own, and operate terminal 


on five-year contract. 
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Markets, Prices 


. « « Crude oil price cut on Pennsylvania grade of 50¢/ bbl 
highlighted September markets. Trading in refined prod- 
ucts continued slack despite more seasonable weather that 
followed the late August record heat wave, but prices were 
unchanged generally. 


. . » September drop was sharpest in years. South Penn 
Oil Co. reduced its top-grade Bradford district oil to $4.05 
per bbl. on Sept. 21, more than wiping out two increases 
the company had made earlier this year. When Office of 
Price Stabilization lifted price controls last February, 
South Penn immediately advanced its Penna. grade post- 
ings 15¢, and on August | again upped them in amounts 
ranging from 13 to 15¢ 

South Penn President Grunert cited increased produc 
tion in several areas of Penna. field and rising inventories 
of both crude and refined products as reasons for price cut 


. . » Southwest and mid-continent crude markets were not 
expected to see action touched off by Penna. reduction, 
although trade sources agreed generally that markets in 
those areas were weak. Late September reports for most 
Gulf Coast refiners indicated anywhere from 100,000 to 
500,000 bbl. excess crude in storage. 


. . « In refined oils, buyers continued to out-wait sellers 
Jobbers and distributors for most part were well stocked 
to meet early fall demand for heating fuels. With inven 
tories still rising at primary supply level, they apparently 
saw no reason to extend themselves on commitments over 
and above contract takings beyond October. 


. . » Gasoline supplies also were abundant in al! primary 
markets, and there were widespread reports that prices 
quoted by suppliers were being discounted. Residual fuels 
remained about the only relatively firm item in the list 
of refined oils 


Looking Ahead 


. . » Higher compression ratios in next year’s automobiles 
are a goed probability. Oil industry people who have 
talked off-the-record with the Detroit automotive engineers 
indicate that at least GM and Ford are anxious to push 
just as high compression as they can—and to do so just 
as rapidly as refiners make the higher octane (and higher 
cost) fuels that such engines require. Ford in particular 
is expected to make sizable boosts in its “54 models, yet 
remain in the regular grade fuel class. 


. . . Oil from tar sands may be in the not-too-far-distant 
future. W. M. Barnes Co., Los Angeles engineers and con 
structors, has been conducting pilot plant experiments on 
an extraction process utilizing Utah tar sands and now 
thinks it is technically and economically ready for com- 
mercial operation. The oil produced is “similar in char- 
acteristics to a virgin gas oil, low in sulfur and nitrogen, 
and susceptible to conventional processing techniques, such 


as catalytic cracking,” according to one source 
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STANDARD VACUUM 


uses Tri-Sure Closures 
for world-wide protection 


Aden 
Australia 
Burma 
Ceylon 
East Africa 
Ethiopia 
Guam 
Hong Kong 
India 
Indo-China 


Indonesia 


Japan 


Malaya 


New Zealand 
Pakistan 
Philippines 
South Africa 
Taiwan 
Thailand 


TANDARD VACUUM drums are a familiar sight in Australia... 
Malaya... South Africa... and many ports in the 
furthest reaches of the world. 
And just as well-known—and welcome— are the Tri-Sure* 
Closures that guard those drums— giving proof that the fine products 
inside have travelled thousands of miles with their quality unimpaired. 
Standard Vacuum Oil Company, like many other 
world-renowned shippers, has demonstrated that long shipments 
can be safe shipments when drums are protected from 
CL leakage, seepage, and tampering by the Tri-Sure 
OSURES Flange, Plug and Seal. 
Whether you ship to another city or another continent 
this exclusive T'ri-Sure assembly will give your drums the 
pobesrwesyrone Sigg pd spelen protection that pays. Make all of your shipments secure, by 
tomers that genuine Tri-Sure Flanges specifying “Tri-Sure Closures” on all drum orders. 
inserted with genuine Tri-Sure dies), 


Plugs and Seals have been used AMERICAN FLANGE & MANUFACTURING CO. INC. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


*The ‘“Tri-Sure’’ Trademark isa mark 
of reliability backed by over 30 years 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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Separator-surge hopper 





,..and called on |GRAVER 





CRAFTSMANSHIP} “™“ N 


For years Graver has been a leading producer of specialized 
fabrications for the petroleum industry. One of the reasons why can Catalyst Feed Lines 
be seen in the various units Graver has built for Socony-Vacuum’s 
Thermofor Catalytic Cracking installations. These installations 
incorporate their exclusive air-lift design for which Graver con- 
structed the intricate fabrications pictured on the right. 

These units are essential parts of a revolutionary design, the 
features of which Socony-Vacuum has recently adapted to small 
refineries, employing the same general principles. 





Thus does Industry continue to depend on Graver for superior 
craftsmanship in steel p!ate fabrication. 





GRAVER TANK & MFG.(0. NC. 


EAST CHICAGO, INDIANA 
New York @ Chicago @ Philadelphia @ Atlanta @ Detroit 


n Cleveland @ Pittsburgh @ Houston @ Catasauqua, Po 
PRECISION Sand Springs, Okla. ¢ Odessa, Texas @ Casper, Wyo. 
FABRICATIONS Los Angeles 








Primary Air Nozzle 
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Your Process May Be Better— 
But It May Lose on Taxes 


AXES are one of those things which we are told we 
can be sure of—along with death. And taxes are usu 
ally considered to be necessary and worthwhile, as long as 
they aren't too high 

But what we frequently don’t appreciate ts the detrimen 
tal effect which taxes can sometimes have on progress tn 
the development of new processes and products 

Iwo engineers with California Research Corp. stressed 
this effect quite strongly in a talk they gave at the recent 
meeting of the American Institute of Chemical Engineers 
in San Francisco 

Taxes,” according to them, “have become a very im 
portant consideration in our ability to recover our capital 
investment. At extremely high tax rates, there is a tendency 
for modern processes, which are generally more expensive 
for initial installation, to suffer in comparison with lowe! 
risk plants of established processes. At lower tax rates, more 
modern, more efficient plants could be installed, whereas 
with higher tax rates it is considerably more difficult to 
make advances.” 

As an example they cited the case of two processes for 
making ethylene oxide—the older and established chloro 
hvdrin route vs. the newer direct oxidation route 

A 30 million Ib. yr. plant using the newer process would 
require twice as much capital investment as the same size 
plant using the older route—$6 million as compared with 
$3 million. But the newer process has considerably lowe 
operating costs—9.9¢ Ib. of ethylene oxide product as 
compared to 14.4¢ Ib. for the chlorohydrin process 


The lower operating cost gives the new process an ad 





Return Required for Ethylene Oxide Plants 


at Various Tax Rates 
(30,000,000 Ib. yr. plant capacity) 


Direct Chioro- 
Oxidation hydration 


Capital Investment Required $6,000,000 $3,000,000 


NO TAXES: 

Raw Material and Operating Costs 
¢/lb. of product 

Return Required for 4-yr. payout, 


Total Production Cost, No Taxes, 


50°. TAX RATE: 

Raw Material and Operating Costs, 
¢/Ib. of product 

Return Required, 4-yr. Payout, 10% Depre 
ation, ¢/Ib 


Total Production Cost 


80°. TAX RATE: 
Raw Material and 

b. of product 
Return Required 


ciation, ¢/it 


Total Production Cost 
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vantage of 4.5¢ lb. of product. That advantage can be uti 
lized to offset the increased capital investment, and to get 
back the initial investment in four years—an acceptable 
payout period for new petrochemical plants 

As shown in the accompanying table, if no taxes had to 
be paid, the newer process could be amortized in 4 yrs 
(including 4 return on Outstanding investment) at a re 
turn of S¢ Ib. of product for the direct oxidation process, 
and 2.5¢ lb. for the chlorohydrin process. That leaves the 
new process a net advantage of 2¢ Ib 

At a 50° corporate income tax rate, the new process 
still has a slight edge—0O.5¢/Ib. But if the plant owners 
are required to pay taxes in the region of the so-called 
excess profits—80° or more—then the chances for the 
new process being applied are hopeless. The money re 
quired for a 4-yr. payout is 17¢ Ib. for the direct oxidation 
process and 8.5¢ lb. for the chlorohydrin process, and the 
advantage of low operating cost is wiped out completely 

“It would be difficult under the circumstances,” the 
authors conclude, “to prove to management the desirability 
of installing a process which from the engineer's point of 
view is a marked improvement. Even though a new plant 
may be efficient enough to pay for the high costs of in 
Stallation before taxes, the high tax rates decrease the 
probability of being able to develop improvements that 
will be economically attractive.” 

Although the figures cited here certainly aren't absolute, 
they do serve to illustrate the point. High taxes increase 
the amount of earnings required to realize a payout on 
capital investment. The result is a dampening effect on the 
development of new techniques for manufacturing prod 
ucts—techniques which may be much more efficient but 
require greater capital investment W.F.B 


(1) “Consideration of Capital Costs for a Petrochemical Project, 
by E. B. Chiswell and J. J. Merrill, California Research Corp 
presented before the American Institute of Chemical Engineers 
San Francisco, Calif., Sept. 13-16, 1953 


Bacteria and Fungi May Solve 
Refinery Waste Disposal Problems 


HE use of microbiological cultures to render refinery 
wastes innocuous from a pollution standpoint may pro 
vide the solution to a lot of refiner’s waste disposal head 
aches. Already the City of Tyler, Texas, is using such 
cultures to clean up refinery wastes in its municipal sewage 
disposal plant, which originate in the McMurrey Refining 
Co. plant and are processed by the city under contract. At 
least One major oil company and a large chemical company 
on the Gulf Coast are making tests to see if the idea will 
work for them also 
Developer of the microbiological cultures is a recently 
launched firm, Reliance Chemicals Corp. with a plant in 
Salem, UL, and soon to have one in Houston, along with 
laboratories already established at the latter point. The 
biological materials are supplied as a dry powder, incor 
porating generally synergistic combinations of bacteria with 
fungi to achieve the desired effect 
Specially bred cultures, these microorganisms produce 


enzymes which attack specific compounds. Among the jobs 
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for which these cultures are being tried out, in addition to 
oil, are the breakdown of phenols, aldehydes and cyclic 
compounds; accelerated oxidation of paper mill waste, can- 
nery, textile mill and citrus processing wastes; treating of 
sugar mill wastes and the like 

Reliance isn’t ready yet to declare it has a solution for 
refinery waste problems. The wrinkle is to find the right 
combination of microorganisms. Consequently, much fur- 
ther study in both pilot and semi-plant trials is necessary 
because what will work well in one case may be useless 
in another. 

Iyler’s municipal sewage plant worked fine with conven 
tional methods so long as there was no oil in the refinery 
waste effluent. And, of course, the idea of treating domestic 
sewage bacteriologically has long been practiced. While 
showing much promise, tests there are not yet far enough 
along to be conclusive er permit publishing an interim 
report 

Among the potential adva tages of microbiological meth- 
ods of waste treating is the elimination or reduction of 
sludges. Generally there are fewer by-products requiring 
disposal than is the case with chemical methods. Also, 
once the biological process is balanced out to deliver a 
satisfactory effluent the amount of culture material required 
to keep it going may be sharply reduced DP. | 


Pre-ignition Looms as the Chief 
Hurdle to Higher Compressions 


O! so long ago automotive engineers thought the 
mystery of what takes place in the cylinder during 
the combustion of the fuel charge had been solved through 
their studies of the suppression of engine knock. However, 
current models of higher engine speeds have brought up 
new fuel problems through the tendency of the charge to 
ignite prior to the passage of the spark. This form of 
destructive combustion is known as pre-ignition. The oc 
currence of pre-ignition has been called as great a hurdle 
to achieving higher compression ratios in automobile en 
gines as was the phenomenon of knocking in the ‘20s 
“The continuing drive for more efficient utilization of 
gasoline has brought to the forefront another combustion 
problem,” states one of several papers which have already 
been presented on this subject.) “It was during World 
War | that pre-ignition was recognized as an abnormal 
combustion phenomenon quite different from knock, but 
until recently it was critical only in high-output aircraft 
engines. Now, however, pre-ignition occurs extensively in 
high compression-ratio automobile engines, and it is at 
present the factor threatening to limit compression ratios 
It is reported that many ‘knock’ complaints in recent- 
model engines are actually the result of pre-ignition. This 
means the pre-ignition resistance of fuels is assuming 
greater importance, and that this fuel-combustion per 
formance factor should be taken into consideration by 
refiners and engine manufacturers.” 

In another investigation to determine the occurrence 
of pre-ignition in present day cars in normal service, 
twenty-one 1952 cars of nine different makes and nine 
1953 cars of six different makes were evaluated to secure 
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information on pre-ignition and its relationship to knock 
Of the nine different makes of "52 models tested, pre- 
ignition was detected in eight. There was a considerable 
spread in the resistance demonstrated by the different 
makes. The ‘53 models tested, in some cases, were im- 
proved over earlier models, while some were noticeably 
worse 

The information developed by these authorities is cited 
as evidence of the seriousness of the problem. “If pre- 
ignition could be eliminated or even reduced, it is con- 
ceivable that the present octane number problem might 
be relieved or that future engine performance gains might 
be made without the customary octane requirement pen- 
alty,” it is stated. 

Iwo possible fields of investigation which might relieve 
the problem are cited as: (1) another look by the petroleum 
industry at its motor fuels and lubricants (Some basic 
studies are called for to find out what fuel properties de- 
termine pre-ignition resistance of a fuel and how to in- 
crease this resistance), and (2) engine designers must be- 
come increasingly aware of pre-ignition, both the audible 
and inaudible variety, as a problem and should consider 
it with as much respect and ingenuity as the detonation 
problem has received. 

The current discussion of this new combustion problem 
has brought into the literature a set of terms used to de- 
scribe the various forms of uncontrolled combustion that 
occur in spark ignition engines. One author has at- 
tempted to clarify these terms as follows: 

Uncontrolled combustion is used in the sense of ignition 
of the charge which is not the direct result of the spark 

Knock is the spontaneous ignition of a portion of the 
end gas, as a result of its temperature and pressure, prior 
to the arrival of the flame which has been initiated in the 
rest of the charge by the spark. 

Pre-ignition, a term used to cover several varieties of 
uncontrolled combustion, is the ignition of the charge 
prior to the passage of the spark. 

Auto-ignition may be defined as any form of ignition 
which is not the direct result of the spark 

Wild ping is a condition caused by combustion chamber 
deposits which induce violent knock for a few cycles 

After-firing is a term used in the aircraft engine field 
to describe firing that occurs continuously or intermittently 
at full load and speed when the ignition switch is cut for 
a few cycles 

After-running is the continued firing at the idle cond: 
tion after the ignition is turned of 

The pre-ignition problem is receiving far more atten 
tion and study by both the automotive and oil companies 
than did knocking when its seriousness was first recog 
nized, which presages an earlier solution of the difficulty 


V.B.G 


(1 Pre-Ignition in Automotive Engines,” J. R. Sabina, J. J. Mikita 
and M. H. Campbell, FE. 1. du Pont dy Nemours and Co., before 
18th Mid-Year Meeting, API Refining Division, New York 
May 14, 1953 
“The Occurrence of Preignition in Present Day Cars in Norma 
Service,” R. F. Winch, Sun Oil Co., Society of Automotive 
Engineers Summer Meeting, Atlantic City, June 7-12, 1953 
“Uncontrolled Combustion in Spark Ignition Engines,” S. D 
Heron, Consulting Engineer, Ethyl Corp., Society of Automotive 
Engineers Summer Meeting, Atlantic City, June 7-12, 1953 
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UNIBESTOS 


PIPE INSULATION 


UNEQUALLED FOR EASE OF 
APPLICATION... 
DURABILITY, AND SERVICE 


UNIBESTOS 
IS RUGGED. 
IT STAYS 
ON THE JOB 


¢ 
—_— gre 
Ba eye 


UNION ASBESTOS « RUBBER COMPANY 


DEPT. 10, 332 SOUTH MICHIGAN AVENUE, CHICAGO 4, ILLINOIS 
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Which costs more... 





waste product? 


FACTS 


or infrared analyzers? 


Infrared analyzers are expensive, but sub-standard prod- 
ON ucts can be even more costly. You can nip waste produ : 
tion runs in the bud by monitoring your process stream 
with infrared analyzers. Significant changes in stream 
composition can be detected immediately, in time to 
I FRARE D prevent off-quality material. Once installed, the instru- 
N . > ments pay for themselves in a few weeks of operation. 
Among commercially available instruments, Perkin- 
Elmer's TRI-NON and BICHROMATOR Analyzers are prob 
ably the most expensive —and with good reason. They are 
FOR THE based on unique optical principles that permit greater 
sensitivity and wider applic ation than other analyzers. 
They are engineered to operate for long periods under 
dificult plant conditions. Perkin-Elmer’s unique “unit- 
ized” construction permits easy servicing and prompt 
PROCESS PLANT 3 re placement of debe tive components, The Bu ae 
roOR and TRI-NON Analyzers are completely sensitized 
and adjusted to meet yout specific process stream prob- 
lems before leaving our plant. And, most important, they 
are backed by Perkin-E-lmer—an organization with more 
experience in infrared instrumentation than any other 
in the werld, 
Full particulars on our infrared process control ana- 


lyzers and services are yours for the asking. Fill in the 
THE ONLY COMPLETE RANGE OF INFRARED 
INSTRUMENTS TO MEET ALL REQUIREMENTS 


a os 


( yupon below. 








FOR THE PILOT PLANT—Model 14 Multi-Component Analyzer— 
Continuously records the concentration of up to six components in 
a pilot process stream on a six-minute cycle. Ideol for tracking the 
effects of temperature, pressure, etc., changes in a pilot stream. 


FOR THE PROCESS PLANT—Model 93 BICHROMATOR”® Analyzer 
—For continuous control of liquid or gos streams. Records the 
ratio of any two wavelengths chosen, Thermostatted; enclosed 
in explosion-proof containers. 


FOR THE PROCESS PLANT—Model 105 TRI-NON’ Anolyzer 
—Highly stable ond sensitive. Suitable where there is con- 
siderable interference from stre P ts. Thermo- 


statted; enclosed in explosion-proof containers. 





Please send the bulletins checked *Trademark The Perkin-Elmer Corporation 
Model 14 Models 93 and 105 The Perkin-Elmer Corporation, 812 Main Avenue, Norwalk, Conn. 

NAME : Southern Regional Office: New Orleans, Louisiana 

TITLE 


COMPANY For Optical Design and Electro-Optical Instruments 


co __| PERKIN @y ELMER 
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Accent on Octanes 


Your article “Accent is on Premium 
Octanes August “53, p. 1157] gives 
a very realistic picture of the octane 
Situation 

As a corollary to this article, a 
method of expressing what these oc 
tane really mean in a car ts the percent 
of the cars on the road whose octane 
requirements will be satisfied by any 
given octane We worked on such 
figures several years ago and while we 
do not have access to our ultimate con 
clusions, they were of the order that 
premium gasoline would satisfy 99 
of the cars on the road and that regu 
lar gasoline would satisfy 8O 
cars on the road 

The octane number to satisfy 100% 
of the cars on the road would be well 
ihove 100, whereas 99.97 might be 
satisfied with 100 Similarly, jus! 
where regular gasolines of various oc 
tane would fit in such a scale would 
also be interesting 

We are merely passing these 
thoughts on to you in that we believe 
an article based on a study along 
these lines would be extremely interest 
ing not only to the refining industry 
but to the automotive industry as wel! 


Epwin F. NELSON 
Lake Superior Refining Co 
Superior, Wisc 


Th mks Reader Nelson 
very worthw hile PueeeSTON 
lowine up on it kd 


Underground Storage 

No one here, of course, is com 
petent to pass on the engineering de 
tails of the proposed slate-pit storage 
reported in PETROLEUM PROCESSING 
in August-——“Old Quarries for Oil Stor 
age,” p. 1168. The project is admit 
tedly in large part experimental. Only 
the foolhardy would try to pass prior 
judgment on the experiment 

Certainly, though, it is encouraging 
to see this attempt made to add a 
new kind of storage—half under 
ground, half above-ground to the 
nation’s total capacity. The problem 
of storage is one of the most impor 
tant that confronts the petroleum in 
dustry. The extraordinary demand for 
all products that followed the Korean 
invasion tended to obscure the fact 
that there is a tremendous seasonal 
swing in products demand. Now that 
we have returned to something closer 
to normal, everyone must recognize 
that only adequate storage can let us 
ride with the swing. Gasoline must 
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Give yourself the 


Unbeatable Performance 


ike > 


Heavy-Duty Pipe Wrench 


this Housing ever 
Breaks or Distorts we 
will replace it Free 


“RIGID” means 
most service for 


your money! 


Every RIC&(D Wrench 
Factory-Tested 


That’s what makes sure that every 
FIGaID performs as you've learned to expect...every part 
inspected, every wrench pipe tested 100%! Only rttatp’s 
housing is unconditionally guaranteed, saving you bother and 
expense. Full-floating hookjaw, adjusting nut spins easily in 
all sizes, 6’’ to 60’; replaceable alloy jaws, handy pipe scale 
on hookjaw, comfort-grip I-beam handle. For most service 
for your money, buy Ritatp’s... at your Supply House. 


THE RIDGE TOOL COMPANY « ELYRIA, OHIO, U.S.A. 
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Just as an electrical circuit 
breaker protects your personnel, 
plant and equipment from elec 
trical overloads, shorts and 
“burn-outs”, so does the BS&B 
Safety Head protect them from 
the danger of overpressure in 
pre ured ystem 

The BS&B Safety Head is a 
patented pre ure relief device 
that 1 designed to become an 
integral part of any pressured 
system containing air, gas or 
liquid either bland or corrosive, 

The rupture dise of the BS&B 
Safety Head is custom fabricated 
to the specific requirements of 
the system of which it is a part. 
It provides a full pipe-sized vent 


7500 East 12th St., Kansas City 26, Mo. 


for instantaneous relief before 
the pressure exceeds the safety 
limits of the system. 

The BS&B Safety Head is 
especially suited to use in oil and 
gas producing fields, pipe lines, 
refineries, chemical plants, power 
plants and the refrigeration in- 
dustry. It may be used as either 
a primary or secondary relief 
device, and either upstream or 
downstream from a relief valve, 
as varying conditions may re- 
quire. 

If you aren't already using 
BS&B Safety Heads in your 
plant, we'd suggest you get in 
touch with your nearest BS&B 
representative without delay. Or 
write for complete BS&B Safety 
Head Catalog. There’s no obli- 
gation, 


THE “CIRCUIT-BREAKER” OF 
Any Pressured System 


qhF Er, 


VYeno? 


Letters 








be stored during the winter to meet 
the high requirements of summer driv 
ng. Fuel oil must be stored during 
the summer to meet the high require 
ments of the heating season. That 
seems elementary, but it is a point 
that too often has been overlooked by 
some people in the industry 

In my official capacity as Deputy 
Administrator, | am recommending to 
the Government—especially the mili- 
tary—an intensive study of under- 
ground storage. Such storage will, I 
am sure, prove safer and, in many 
cases, more economical than the ad 
mittedly expensive storage in steel 
tanks above-ground. It will decrease 
the deterioration of product that 
comes in above-ground storage, and 
it will provide a part of the margin 
of safety on petroleum that we need 
so badly. 

The liquefied petroleum gas part 
of the industry already is making great 
progress in this sort of storage. Ad 
mittedly there are many problems still 
to be solved, but I think the first firm 
steps forward already have been taken 
Within the next several years we 
should overcome every technical dit 
ficulty. 

JoserpH A. LAFORTUNE 

Deputy Administrator 

Petroleum Administration for De 

fense 

Washington 25, D.C 


Too Many Bosses? 


I read with some interest the artiele 
in your July issue on “Selecting the 
Best Supervisors,” (pp. 1013-1016), 
which reports an interview with Mr 
Radom of Standard Oil Co. (N.J.) 

The thing that impresses me is that 
Standard Oil Co. has no “poor” super- 
visors; they are all “best.” They ap- 
parently have a “most best” and a 
“least best.” 

If, in order to preserve the tradition 
that Standard Oil Co. has only the 
best, Mr. Radom is willing to indulge 
in a grammatical travesty like “least 
best,” I would like to suggest that he 
adopt the following classifications 


Best Best 

Better Best 

Good Best 

Fair Best 

Best. 

Poor Best 

Bad Best. 

Worse Best 

Worst Best 

“WRIGHT G. RAMMAR 

@ Joucheé! 
Radom's erammar’s wrone 


“G.rammar’'s” grammar's (W )right 





PETROLEUM CHEMICALS DIVISION 
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October One of a Series of Interest to the Petroleum Industry 1953 


A Million $ a Week | "Magic Barrel”’ 


for Research 
=> nnn 000 fore | | 40 OUTSTANDING PRODUCTS DERIVED FROM PETROLEUM 


MAKE UNIQUE PUBLIC RELATIONS PRESENTATION 





Phe “Magie Barrel” looks like a 55-gallon oi} drum 

But. instead of crude oil. the drum contains a wide variety of finished 
products made trom petroleum products used every day in the home 
on the farm, in industry and on the highway All of these have been woven 
Into a unique presentaty n that shows the tremendou Huportance of petro 
leum in our daily livin 











Du Pont Research Program 
to Help Refiners 
Solve Pre-Ignition Problems 


Pre-i nition during road operation wa 


definite obstacle to further improve 
ment in the efficiency of fu | utilization 
] 


Wi Vasolihie Cncire 


The deve lopment ol higher compre 


On Cngines makes the need fora olu 


tion to this problem which po iby 


exceed knock in Importance ull the 
more pre ing. With the aim of hel; it 
finers overcome pre ignition through 
the use of additives. the Du Pont Petro 
leum Laboratory has already done ex 
] 


re 





Lenrisive reser 
The laboratorv h found that the 
vo most important spect ot the | PETROLEUM is the important ingredient in all the products shown in this “Magic Barrel 


display 
roblem are | the tendencie of Mounted on semi-circular trays, the whole display is 


built up out of the oil drum in the center 
combu tion cl unber che po its to glow 

ind ss cause urface ignition of the Phe ci pla ind the tall Compa niu FLEXIBLE PROGRAM 

2) the ability of fuels to it were put together b 

, | 

’ hot surtace —— heme - living fro | petroleum product by cli 

minimized b nat . OWeves : : 1) 1th ind’ demonstrating the man 

With « ftrrture HSeG DY OV TN ‘ he i! I procuet found inn thee baat 


ey 4 be atig re ; eerie ase 
‘ nee it t publ relatho ) i nt ad . extreme) 


peaker builds his theme of “better 


elastic if 
both entertainin ' hea 
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PETROLEUM CHEMICALS DIVISION 


NEWS 


“Magic Barrel” | Sales-Service Representative 


or living: food, clothi 
edindiiien rapper Anrnun ©. Sanronas joined the Du 
nenctioici i Pont Compan in [950 a ' ile 
oad tans br ervice representative of the Petroleum 
raciuction ane di eribveatic n Chemicals Division's eastern district 
Hi issociation with the petroleum 
industry began in 1943 as a research 
ngineer for the Standard Oil De velop 
ment ¢ Onpan During the next seven 
vears his work included research on 
polymerization, hydrocarbon synthes 
inhibitor iviation gasoline and a wide 
inety of petroleum refining problems 
A graduate of Union College with a 
in Chemistry. Mr. Santora received 
MES. in physies from Cornell in 1940 
ind’ his Ph.D organic chemistry 
from the University of North Carolina 
in 1943. He has also taught mathemiat 
rT mechani id analvtical chemistrs 
He i i member of the American 
Chemical Societs ind the Society of 


Automotive Engineer ARTHUR C. SANTORA 
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The least costly tube experience is somebody else’s 


S fabricators of heat exchanges experiences are the unchallengeable ” 
A tubes, we are vitally interested test of the soundness of theory ANacon pA 
in the science of metallurgy and the Phis experience is yours to draw on 
insight which it provides into the na 


i in connection with any heat exchanger Heat Exchanger Tubes 
ture and behavior of metals. But we tube problem And it's experience that : are) : d 

are equally interested in the practical costs you nothing Just write to ou ; ip fang Peep tiem 
evidence of actual performance Pechnical Department 


Sound as it is to be guided by scien 





tifie prim iple S inh sé le ting a he at ex gee eroeseresessesssessessrsse = ee ee ee ee ee ee ee 


The American Brass Company, Waterbury 20, Conn 


changer tube alloy—it's also necessary (In Canada: Anaconda American Brass Ltd., New Toronto, Ontario) 


and desirable to profit by experience 
That why. in addition to our exten Send me Publication B-2 ‘“AnacondA Tubes and Plates for Condensers and Heat Exchangers 
sive metallurgical research and ou NAME 
programs of laboratory and field tests 
we maintain files that record over COMPANY 
many vears the life histories of all 
types of tubes under all kinds of actua 


operating conditions These records of 


STREET 
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Advertisement 


Which of these 
BASIC. MATERIAL 


will solve your 


processing problems? 


Norton 


electric furnace products are 
engineered and prescribed 


to meet many manufacturing needs 


Backed by over 50 years of experience 
in electrochemical refining, Norton 
brings you basic materials whose puri- 
ty and properties are carefully con- 
trolled and consistently duplicated. 

These Norton electric furnace 
products difler greatly in composi- 
tion and characteristics. ‘They are the 
source of the many Norton engi- 
neered prescriptions which have proved 
of immense practical value in widely 
Varying processes, 

Moreover, each of them has possi- 
bilities for use which are still undis- 
covered, It will pay you, therefore, 
to read the following descriptions 
very carefully. Even this partial list 
may contain the exact combinations 
of properties you need. 


ALUMINUM OXIDE (acunpum*) 

Norton is the world’s largest pro- 
ducer of this basic material fused 
alumina. Characteristics: high melting 
point, about 3700°F; specific gravity, 
3.95; good chemical stability, neutral 
to most chemical reagents, extreme 
hardness of 2000 Knoop, with great 
toughness; reasonably high thermal 
conductivity, 24 times that of kre 
clay; high dielectric strength. Uses: 
heavy refractory furnace shape S$; pure 
oxide and sintered refractories; radio 
tube insulation; porous media for fil- 
tration and diffusion; catalyst carriers 
and fluid catalysts; heat exchange 
pebbles; wear-resistant parts; labora- 
tory ware, 


SILICON CARBIDE (crysroton*) 

Silicon carbide is produced by 
Norton in large tonnages. Character- 
istics: high melting point, disassociates 
at about 4175°F; specific gravity, 
3.20; extreme hardness of 2500 
Knoop, with excellent abrasion and 
erosion resistance; high thermal con- 
ductivity, 7 to 10 times that of fire 
clay; excellent resistance to thermal 
shock; maintains great strength to 
very high temperatures (PCE, 3350°F 

cone 37 to 40); unique electrical 
qualities; relatively low thermal ex- 
pansion; no inversion on heating; 
chemically acidic, with good stability. 
Uses: special refractories for boiler 
furnaces, ceramic kiln furniture, heat 
treating, hearth plates, high thermal 
conductivity muflles and retorts; elec- 
trical heating elements; lightning ar- 
restors; metallurgical additions; also 
available in a Norton-patented pro- 
cess for coating graphite in rocket 
nozzles and reaction motor parts, etc, 
— for increased resistance to erosion 
by high velocity gases. 


MAGNESIUM OXIDE (wacvonrre*) 
Fused magnesia of highest purity. 
Characteristics: extremely high melting 
point, about 5,000°F; specilic gravity, 
3.58; electrical resistivity, 108 ohm 
em at 1O000°C; chemically 
Uses: linings for metal melting fur- 
naces; high temperature electrical in- 
sulation; 


basic. 


refractories for handling 


corrosive caustic materials. 
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FUSED STABILIZED ZIRCONIA 

Norton was the first to develop 
fused zirconia for practical commer- 
cial use. Characteristics: high melting 
point; thermal conductivity in British 
Units at 2000°F is 6.2 for dense 
shapes, 4.7 for insulating shapes, 2.8 
for insulating grain; high resistance 
to abrasion and thermal shock; not 
wet by most molten metals: changes 
from a fairly good electrical insulator 
at low temperature to a conductor at 
1000°C. Uses: refractories for ex- 
tremely high temperatures ; setter 
lates for titanates; furnace linings for 
igh temperature gaseous chemical 
reactions; zirconium chemicals; metal 
melting furnace linings; catalyst car- 
riers; heat exchange pebbles; reaction 
engine parts including jet and rocket 
liners. 


BORON CARBIDE (xorsipe*) 

The hardest man-made‘ material, 
an exclusive Norton development of 
boron carbide. Characteristics: high 
melting point, 4440°F; specific grav- 
ity, 2.50; compressive stre ngth, 414,- 
000 psi; bending strength, 44,000 psi; 
self-bonding, unaflected by all acid 
and alkali solutions. Uses: abrasive for 
economical replacement of diamond 
dust in lapping; high purity powder 
of micron sizings for use as refractory 
and in “‘cermet” combinations; neu- 
tron absorption in nuclear reactors or 
particle accelerators; pressure-blast 
nozzles;wearproof bushings, slides, etc. 
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In the se Hiy ins type are furnac es treme ndous amounts of « lee tri al cnergy are utilize d by Norton in ‘ ke ctron he ric illy 
rehining ¢ rude minerals mito basi ly refrac tory mak rials. 


BORON NITRIDE 

Refined by Norton to over 98% 
purity. Characteristics: melts or dis- 
associates at 5400°F; a nonconductor 
of electricity; weighs only 7 Ibs. per 
cu. ft.; 
Uses: anti-stu king agent for use with 


is not oxidized im air at 12O0°F, 


molten glass or metal; heat-resistant 
lubricant; thermal insulator in vac- 
uum or atmosphere furnaces; experi- 
mental refractory o1 crucible mater- 
ial; experimental electrical insulator. 


MANY OTHER MATERIALS 

Among the high-melting, useful 
materials made available by Norton 
are Spe ial Fused Oxides, Refrac- 
tory Carbides, Refractory Borides, 
Mixed Borides, Elemental Boron. Re- 
search, development and field testing 
are being « onducted on | xperune ntal 
Borides, Carbides, Nitrides and Sili- 
cides. Some of these are in regular in- 
dustrial use and new uses are being 
found for others. 
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AVAILABLE IN MANY STANDARD 
OR SPECIAL FORMS 

Besides supplying these materials 
in their crude form, more or less as 
they come from the furnace, Norton 


has extensive fing ibiine Ss for pro essing 


and fabricating and is ready to 
work with you in engineering any of 
these materials to your party ular re- 
quirements, 


GET THIS BASIC 
MATERIALS BOOKLET 


NORTON 
12 REFRACTORIES 


Q@llaking better products ... to make other products better 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 
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ONE OF FOUR WORTHINGTON GAS COMPRESSORS in the gas distribution system of a large Eastern gas 
company. Compressor is positive displacement reciprocating type with capacity of 125,000 standard cu ft 
of manufactured gas per hour. Maximum discharge pressure is 100 psi. Volume is controlled by Worthing- 
ton’s automatic variable capacity control. 


When a large Eastern gas company 
needed another gas compressor... 


... There was no question about which make 
should be selected! 

The gas compressor in the picture had been 
working so well since 1949 that Worthington 
was the logical choice for the next new com- 
pressor to handle expanded capacity. 


These Worthington features constantly in- 


and simple control obtainable. 


Worthington’s exclusive Feather* Valve — sim- 
plest, lightest, most efficient »ver made—elim- 
inates valve problems. And Worthington’s high- 
efficiency intercooler needs less water, less power, 
less attention. 


Somewhere in the broad line of Worthington 


crease the number of such choices: 
Accurate control of volume that is always assured 
with Worthington’s automatic variable capacity 
control — acknowledged most accurate, flexible 


*Reg. U.S. Pat. Off. 


v-TvPGs BALARCED ANGLE HORIZONTAL PORTABLE 


compressors, for air, gas or other “‘compress- 
ables”, there is the one right type and size for 
your job. Worthington Corporation, Compressor 


Division, Buffalo, N. Y. 


K.2.15 


WORTHINGTON | 


GAS ENGINE 
COMPRESSORS 


Compressors 


No Other Compressor Will Outperform a Worthington 


(To obtain more data on advertised products see page 1584) 
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PRESSURE 
CORROSION 


Periodic review of your operating requirements pays dividends 
when you discover the best alloy tubing for your own specific 
needs. B&W’s wide range of intermediate alloys are being used 
extensively in a variety of high temperature services. All have 
earned universal acceptance and praise for giving optimum 
service satisfaction with economy over the years. The accom- 
panying table shows the extensive range of temperature, pres- 
sure, corrosion and oxidation conditions met by B&W Alloy 
Tubing. Detailed technical data is contained in Bulletin TB-6, 
available upon request. Mr. Tubes—your B&W Tube Representa- 
tive—will be pleased to discuss tubing technics with you, 


CARBON-MOLY —0.50% Mo—For services to 1050F 
requiring higher creep strength than carbon steel 
with no increase in corrosion or oxidation resist- 
ance. 


CROLOY '» —0.60% Cr, 0.50% Mo—For operating 
conditions to 1075F requiring properties superior 
to carbon-moly with respect to graphitization and 
creep strength. 


CROLOY I'4 —1.25% Cr, 0.50% Mo—Economic grade 
good creep strength properties up to 1100F. Some- 
what more corrosion resistant than chromium-free 
steels. 


CROLOY 22% Cr, 0.50% Mo—Economic grade for 


resisting both oxidation and corrosion, with excel- 
lent high-temperature strength, up to 1150F. 


y 
AY A 


—2.25% Cr, 1.00% Mo—Exceptionally 
high creep strength up to 1175F for polymerization 
and high pressure cracking. Otherwise similar in 
properties and characteristics to Croloy 2. 


CROLOY -M —3Q% Cr, 0.90% Mo—Somewhat better 
creep properties, and resistance to corrosion and 
oxidation up to 1175F than Croloy 2. 

CROLOY 5—5% Cr, 0.50% Mo—For operating con- 
ditions up to 1200F where corrosion resistance is a 
primary requirement—with creep strength and 
oxidation resistance superior to Croloy 2. 

CROLOY +Si-5% Cr, 0.50% Mo, 1.50% Si—for 
operating conditions up to 1300F where oxidation 
resistance is a primary requirement. Excellent re- 
sistance to scaling under straight oxidizing condi- 
tions. 

CROLOY 77% Cr, 0.50% Mo—For operating con- 
ditions up to 1250F where corrosion resistance is 
the primary requirement. Somewhat more oxidation 
resistant than Croloy 5. 

CROLOY 9-M —9% Cr, 1% Mo—For severe operating 
conditions up to 1300F where high corrosion and 
oxidation resistance are essential as in hydrogena- 
tion processes. 





Steels from CROLOY 11% upward are electric furnace alloy steels 
which are normally cleaner and of better quality than open hearth 
steels. This contributes to greater reliability and improved creep 
properties at elevated temperatures. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. —Seamiess Tubing; Welded Stainless Stee! Tubing 
Alliance, Ohio—Welded Carbon Steel Tubing 


TA.1793 (F) 
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j Marks a BIG Difference 


IN 300-POUND STEEL GATE VALVES 


There’s a lot of pioneering wrapped up in Crane 300- 
Pound Cast Steel Wedge Gates—pioneering that 
helped set the high quality standards every modern 
steel valve must meet. 


Take Crane Exelloy—‘‘X’’ trim—for example. In 
the early days of oil refining, many metal and metal 
combinations were tried for seating surfaces and 
found wanting. Crane Exelloy, adopted more than 
25 years ago, set a new record of usefulness and sat- 
isfaction. So remarkable was its performance that 
this class of material (roughly designated as 11% 
to 13 per cent chrome) became the recognized sta- 


Crane 300-Pound Cast Steel ple valve trim in the petroleum industry. 


Gate Valves are available 
in a wide range of sizes 
— Sem ennenente- “X”’ trim of superior quality. It’s done with bars 
tions. See your Crane Cata- 


log or call your Crane Rep- and billets that meet the most rigid specifications— 
resentative. - 


And yet, Crane still manages to come up with 


and manufacturing techniques that develop the best 


characteristic of material for each component part. 


And it’s you, the Thrifty Valve Buyer, who bene- 
fits from Crane Co.’s pioneering experience. You get 
better quality steel valves—quality that keeps up 
performance and holds down maintenance costs. 








for A) 
{HRIFTY 


CRANE VALVES &" 


CRANE CO., General Offices: 846 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE PLUMBING HEATING 
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Published quarterly in the interests of fire protection everywhere 


NATIONAL FOAM SYSTEM, INC. 


WEST CHESTER, 


PENNA. 





Quality Control in Every Step 


Assures Safe, 
\> 
(ov) Fire Blanketing 


There's a differ foam 
all foam its good foam for the « 
tinguishment of flammable liquid 
fires im- 
portant and photomicrographs dis 
close major variations in foams of 
differing manufacture 

A rigid system of ‘quality control” 


nee in 


Not 


\ 


Bubble size and stability are 


in every step of manufacturing as- 
sures the right foam in National 
Aer-O-Foam. Photomicrographs of 
National Aer-O-Foam show a mass of 
uniformly small bubbles tightly knit 
in an unbroken blanker of tire- 
smothering foam that has long last 
ing stability 

The re is a reason CONSIST 
ent, dependable National 
Foam System controls every tep of 
the manufacture of its foam 
plants. Ey ry one of tl 
dozen chemi re 
peak juality 
processin iN 
Fire-] 
Wher 


mit 
Ith 


own 


ie more than a 


‘rformance 
r-()-] im 
id Fire- 
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NEW FOAM TOWER SAVES MANPOWER, 
SPEEDS TANK PROTECTION 


f\ 


Deere 








QUICK CHANGE UNIT 
PROPORTIONS DRENCH OR FOAM 


A new National Proportioner can 
be used either for Aer-O-Foam Liquid 
or National's 


agent, Drench. Its quick changeover 


penetrating wetting 


brought 
under control with a blanket of foan 


} 


irroundaing 


feature allows fire to be 


and the s irea to be wet 


down to contain the fir 


The prolong 1 dry pell of this 
fighters the 


ubour the quick 


summer have given fi 


to learn 


extinguishing 


* amount of water used 


Ry simple valve 


either Drench or 
O-bFoam 
can be quickly 
proportioned in 
this new 
Vational Pro- 
portioner 


Compact, needs Only Four 
Men To Operate 


A new portable foam tower raised 
and lowered by hydraulic action ts 
now available. It can be set up in a 
fraction of the time formerly needed 
third the manpower 
The same tower may be used for tanks 
of liffere 
onverted for usewith chemical foam. 

Quick dependable hydraulic action, 
which applied at a safe dis 
tance fr fire, 
to full height in a matter of seconds 
When it ts el 
the upper edge of the tank wall, pres 
i! is release {and the tower gradu 
ally di Cl | 
hooked o 
of thi 


and with 


one 


nt heights and can easily be 


an b 
ym hie raises the tower 


vated to a point above 


until the gooseneck 1s 

of the wall. All 
{hydraulically with 
with 
the 


tower 18 


er the 
amit of and 
I » | than nece arv for 
foam [ self | ach 
National Foam S ex 
e Orifice Foam Maket 
data 653-3-A 


manpower 


Write 


sheet 


Get Your Copy of FOAM FACTS 


For interesting facts and data on fire 
protectiontlet usmailyou FOAM EFACTS 
Quarterly 





Send in your request, 
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IN THE PETROLEUM PROCESSING INDUSTRIES 


Solos are grand in a concert, but to have the petroleum processing 
industries singing the praises of your product, you need 
an arrangement for quartet! 


There’s one arrangement for your advertising which 

reaches all four important areas of this great industrial group. 

It's called Petroleum Processing; it goes directly, effectively, forcefully to all four groups: 
1. Petroleum refining. 
2. Petrochemical manufacturing. 

3. Natural gasoline recovery. 

+. Lube oil blending and compounding. 


Investment in petrochemical plants grew from $2 billion 
in 1951 to $2!» in 1952, anticipates $3 billion 
in 1953! And there’s similar growth in all groups... 
reflected in the reporting, guiding and pacing 
of this growth in Petroleum Processing. 

Ask for your free copy of ‘‘What are the petroleum 
processing industries?’’ Tie-in your advertising 
in Petroleum Processing to take your message to 
the entire quartet of the petroleum 
processing industries 











PEVROLEURA PROCESSING 


Publication office: 
A McGraw-Hill Publication 1213 West Third Street 


Cleveland 13, Ohio 
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YOU 


SELECT the 
Deaerating 
Heater 


| 


you need...... A A... 


yantec 
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mae er 
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With engineering time at a premium these days, it 
is important to get correct equipment in short order. 

To help you get a deaerating heater that will 
exactly meet your needs, Graver has developed 
charts and data sheets that give complete engineer- 
ing, selection and dimensional information for a 


wide range of heater Capac ities. 


GRAVER WATER CO 


Division of Graver Tank & Mfg. Co 


and you 
get it ina 
PACKAGE 





This information is available to you upon request, 
together with complete description of the Graver 
Deaerating Heaters which are furnished as a pack- 
age ... with all internal parts, controls, valves and 


for the 


information will 


instruments need 


for 


slightest obligation on your part. 


you 


this 


installation. Your 


request not 


involve the 


NDITIONING CO. 


, Ine. 


DEPT. PP-PH 216 WEST 14TH STREET, NEW YORK 11,N. Y 


In Canada: The Bird-Archer Co., Utd 


, Cobourg, Ontario 


(GRAVER 


1953 
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Proveedores Tecnicos, S.A.; Pueblo 259, Mexico 7, D.' Fi 


Deaenating Heatens 
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COMPRESSOR CONTROL PROBLEMS ? 


Taylor Speed Control gives better operating economy 


and processing quality for any type compressor or driver 


Taylor Compressor Control Systems combine speed con- 
trol to ive you fully automatic control of compressors 
with direct relation to other variables in your process. 
These compressor control systems were developed by 
Taylor Engineers working hand in hand for years with 
leading compressor manufacturers and the ultimate user 


in refineries, gasoline plants and petro-chemical plants. 


This all adds up to one important point. When a com- 


pressor’s function is closely controlled according to process 


requirements, substantial economies result from reduced fuel 
consumption as well as higher yields of quality end product. 
We can furnish a rugged, dependable control system for 
any type of driver and compressor combination. Ask 
your Taylor Field Engineer! Or write Taylor Instrument 
Companies, Roc hester, N. Y., or Toronto, Canada. 
Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 





~ 





| a 




















On this Reciprocating Compressor Speed Transmitter teams up with Taylor 
Pressure Controller, Pneumatic Set Speed Controller and 


Diaphragm 


Valve to maintain desired process pressure at minimum operating Cost, 








Taylor Speed Transmitter 
permits use of standard controls! 


Here’s how it works: 


it is a dependable force-balance transmitter 
working in combination with a Taylor FUL- 
SCOPE* pneumatic controller. The fly-ball 
operated transmitter is driven by the com- 
pressor and converts engine speed directly 
to output air pressure proportional to the 
square of the speed. This signal is received 
by a Pneumatic-Set FULSCOPE Controller 
which regulates the fuel valve to give desired 


speed control. Processing pressure require- 





ments—measured and controlled by the mas- 





Applied to a Centrifugal Compressor equal benetits are derived from this 


control system. Fuel consumption is held to a minimum, consistent with 


the mammtenance ot optimum prose ess pressure 


TAYLOR INSTRUMENTS 


ter controller— determine the speed control- 
ler set point. 


MEAN ACCURACY FIRST 
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improve | YOUR products with 


PERCO 


How will your products stand up against competition 
one, two or three years down the road? 


After analyzing that problem, a good many refiners have found the 
answer in a Perco process. At a reasonable investment cost per barrel 
of charge and remarkably low operating expense, Perco enables you 
Over 130 instaliations licensed by Perco throughout the to upgrade your products in line with the current and anticipated 
United States, Canada and Latin America prove the wide market demands 


application of Perco processes to current refining problems. When you are considering a Perco process, arrangements can be 


Now is the time to upgrade your throughput. 





made to evaluate samples of your present or proposed feed streams 


Write Perco today for full information. under actual operating conditions in Perco pilot plants 


PERCO PHILLIPS PETROLEUM COMPANY 
Dwision 


“vu 


“A ™ 


_{PERCO 


ea seavice MARK _ Bartlesville, Oklahoma 
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Do you look for sturdiness, dependability, and 
suitability in the lead valves you buy? 


Do you expect valve type, size, pattern and 


eevee eeeeeweeeeeee eee eee eeewneeneee 


flanging to meet your acid handling equipment 


something extra specifications? 


Coe eee ereerererereseeeeeseees Of course you do! And when you order 
National you get what you look for. You get 


when you buy what you expect. And you get certain “extras” 


besides ...extras that spell highest quality 


For example, the lead used is the grade 


; acknowledged best for acid-handling — St. Joe 
ed VY Chemical Lead. Furthermore, National Lead 
valves have precision, lathe-turned stems. They 

have full flow-ways. They're designed to per- 


mit repacking in service. And they have posi- 
tive plug-seat fit. 


Fabrication extras... design extras . .. qual- 
° —- ‘ >cl 2<ce as Vv 

New York 6; Atlanta; Baltimore 3; Buf ity OULTES ... Ye 9 And the panier ee get, aut 
falo 3; Chicago 8&8; Cincinnati 3; Cleveland 
13; Dallas 2; Philadelphia 25; Pittsburgh 
12; St. Lows 1; New England: National 
Lead Co. of Mass., Boston 6; Pacific Coast 
Morris P. Kirk & Son, Inc., Los Angele ’ , 
33, Emeryville 8 (Calif), Portland 10, That’s why it pays to buy National valves 
Seattie 4; Canada: Canada Metal Co.,Ltd 
Toronto 8, Montreal, Winnipeg es uver abr na oes for somet hing extra in lead. 


never need specify, add up to outstanding ser- 


vice on the job. 


Lead valves 
with a NATIONAL reputation 
\ LEAD COMPANY 
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BOOST YOUR PRODUCTION with 
THREDOLETS and SOCKET WELDOLETS! 





ThredOlets at work in L. P. Gas Plant Production 
Separators. 4°’ x 2°’ ThredOlets utilized for branch 
connections on manifolds subjected to contraction, expan- 
sion and vibration. The ThredOlet's short height and 
wide footing creates rugged branch construction. 


Insure production economy in pipe fabrication through 
the exclusive features engineered and manufactured 
into ThredOlets and Socket WeldOlets. Production 
is boosted because you weld more pieces per hour! 


Instant application and immediate availability will Shaped to Fit 
‘ B . Self Aligning 
save you time, labor and money in constructing all 


90° Threaded and Socket-weld branch connections. ®eveled For Weld Metal Further From 
Welding Threads Reduces Chances 


of Thread Distortion 


SPECIFY AND USE... 


BONNEY THREDOLETS & SOCKET WELDOLETS =— sg.) Copiers ENGINEERING DATA WRITE 
FOR YOUR BONNEY W-3 WELDOLET CATALOG 


DISTRIBUTORS IN PRINCIPAL CITIES 


WELDING FITTINGS DIVISION 


BONNEY FORGE & TOOL WORKS 


ENG. DEPT., 368 GREEN STREET 


AL : 
ThredOlets Socket WeldOlets LENTOWN, PENNSYLVANIA 
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When a petroleum refiner decides to do busi- 


prelude to ness with Universal, he immediately becomes 
hi 
a partners ip omething more than just a customer. He 


actually enters a partnership with an organi- 


zation whose interests are parallel to his own. 


Universal’s objectives are basically the same 
as the petroleum refiners’ . . . to provide 
continuing improvement of products from 


petroleum through constant advancement in 
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refining methods and techniques. Universa requirement 


endeavors to accomplish these objectives in a 


manner that will result in the greatest 
nomic advantage to the petroleum refiner. 


The petroleum refiner’ 


As originators and developers of many of the terests—hi , On 


most successful refining processes, Universal 


has only a single purpose to pursue the customer. Unusual as 1 


progress of its customer progress based A Partnership—doe 


intelligent understanding of pro¢ meaning in our busine 


UNIVERSAL OIL PRODUCTS COMPANY 


¢ 30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 
- Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /avedlmeat 
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You KNOW YOU’RE RIGHT! 





Men in the petro-chemical industry who specify 
Pritchard cooling towers have the satisfaction of 
knowing they have made the right decision 


How do they know? First, Pritchard experts consult 
with them on exactly what is needed for the 
specific cooling job. Then, experienced Pritchard 
engineers help them select the right tower for 
that job . the unit with the proper capacity 
and design for efficient operation maximum 
water-saving. Finally these men know they can 
depend on Pritchard to deliver such a tower 
because of Pritchard's acknowledged reputation for 
building reliable, rugged, quality units and the 
unconditional guarantee that Pritchard towers 

will perform as specified 


You'll know you're right, too, when you consult 
Pritchard—a founder member of the Cooling 
Tower Institute—about your cooling needs 

Look in the classified section of your telephone 
directory for your nearest Pritchard representative 
or write direct to Pritchard's General Offices, 
Kansas City, Missouri. 


You're right again when you specify a Pritchard 
QUINTAIR® air-cooled heat exchanger for 
dependable, efficient cooling or condensing 

of liquids, gases or vapors. Quality con- 

struction assures long, trouble-free 

service ... skillful design makes all 

parts that may require attention readily 
accessible for easy maintenance. 





* Registered Trade Name 





sr. Pritchard «co. 


ENGINEERS © CONSTRUCTORS @© MANUFACTURERS 


Industry’s Partner for Progress 





Cooling Towers Dept. 325 210 West 10th Street, Kansas City 5, Mo. 
Specialized Heat Exchangers DISTRICT OFFICES: CHICAGO © HOUSTON * NEW YORK 
Gas and Air Treating Equipment PITTSBURG @ ST. LOUIS © TULSA 


Construction and Processing Facilities 


Representatives in Principal Cities from Coast to Coast 
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complete with continuous rate indication 


Here. for the first time, is a full-size, rugged totalizer — so 
ee 

designed that it can be used in full size, miniature or 

@ continual integration at rate of , 
24 times per minute vraphie panels. A companion to the F & P Ratographic 

ten fd ' miniature indicator, itis another step in complete process 
aus proo drive mechanism ¢ 

‘ canaearcanil tas ail instrumentation developed and perfected by the skilled 


» 
engineers at Fischer & Porter Company. 
@ heavy duty 100 rpm 72 pole 


synchronous motor The entire unit occupies only six inches square of panel 

@ standard size pneumatic receiver space, In extended position, as shown, instrument con- 

and integrator tinues to function, thus easily enables observation of 

@ front-of-panel accessibility mechanism. The highly accurate integrating unit gives 

and removal the equivalent of continuous integration. The many other 

@ accuracy within 1% of full scale new features combined in this instrument suggest a care- 
ful comparison. Full information on request. 


ro 
COWMY CHéLC J é HLOCE3 th lttiéittte Viltor 
al => FISCHER & PORTER CO. 


Mi «FAP SE 


1200 County Line Road, Hatboro, Penna. 


Company owned sales and service branches strategically located throughout the world. 





One of the most difficult problems in corrosion 
control of cooling water systems is the con- 
tinnanee of pitting and tubereulation. But 
threes treotabolesconnne conditions can now be 
chiminated quickly and effectively with the 


Betz Dianodie*® method of corrosion inhibition 


bors sample, aomidwestern of refiners: with a 
crreulation rate of 10.000 gallons per minute 
cmploved “conventional” chromate treatment 
of the cooling water system. Tnspeetion after 
10 months operation showed satisfactory con. 
trol of seale and general corrosion, buat pitting 
and tuberculation was so sertous that it was 
necessary to tllbin” the end-around battles 


bs Wwe ldling 


After a thorouwel engineering surveys. Betz 
boneineers recommended the mew DDicarnened nc 
method of cooling water control Here's what 
happened: \fter another LO months operation 
test specimen data showed average penetration 
values were reduced to O.OOL inch per year 
Of vreater importance, the maximum depth of 
the infrequent pits amounted to only 0.02 
nel per year Nod. the welded baflle ends 
were in perfeet condition with the original 


welding marks clearly visible! 


Ihets Seretee Mark 


CONSULTANTS ON 





L sp tite ge tat 14 = 


Want Complete 


Protection Against 


Water-side Scale 
and Corrosion? 


Phe Dianodie method. developed by Betz 
| neineers. is asvstem of « ombinine two anode 
inhibitors in such away as toeffectively eliminate 
pitting and tuberculation and at the same tine 
pros tle protection agaist general corrosion 
and seale. Ttis just one of the many advanced 
developments produced by Betz... the result 
of sound engineering and progressive research 
in water conditioning for over a quarter of a 
century. We'd be pleased to show vou how 
vou can obtain similar results in) your plant 
Write today. there's no obligation of cours« 
Wo. A LD. BETZ. Gillingham and Worth 
Streets. Philadelphia 24. Penna. In Canada 
BhVZ Laboratories Limited Montreal | 


Bet lechniecal Paper 
No. 125 vives full details 
of the Dianodic Vie thod 


Vay wesend vou a copy . 


BETZ. 


a WATER PROBL Ba S 





PREPARING PROTECTION 





\ Hasrentoy alloy €C safety valve similar to the on 
bere lapped here was inspected reeently after 
handling 900 “pop reliefs of sealding aeid vapors 
It was found that the allo surlaee till had ite 


ictal polished finish 


’ / F 
Hasrennoy Hlovs can help sole your corrosion 
proble WS how hor further information 


nearest Tlayvnes Stellite Company 
/ 


HASTELLOY / 


TRADEMARK 


1 
ivailable 


rod, welded 
Ding md poipn pragee 1! poape fittin 


ind ana preel pOvdd-annvVe til «uasting 





COOLING HOT CHLORIDES 


Because of its unusual design. this 
heat exchanger has two to. eight 
times the heat-transter of plain bare 
pipe or tubing, Hasrentoy alloy B 
vives the assembly the necessary 
corrosion resistance, The exchanges 
which was formed from alloy B 
strip, pipe. and elbows, handles hot 


chloride iy iritiy ¢ hye Trike il 


y registered trade-mar 


Haynes Stellite Company 


A Division of 
Union Carbide and Carbon Corporation 


General Offices and Works, Kokomo, Indiana 
Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles —New York —San Francisco—Tulsa 





Oil Heater 
Candidate 


For A 





Performance 


‘“*BLUE 


9 4a), as 


RIBBON’’ | a] walen cm 


It's this Lummus Crude-Vacuum Oil necessary considering the unit's time for refineries, chemical, and petrochem 
Heater, on the job at the Paulsboro, in operation ical plants. In addition to 
N. J. refinery, of Socony-Vacuum Oil 


superior 


Witl ' eat € 83.000.000 performance, Lummus oil heater instal 
ith a design dauty o 3, . 


Btu/hr., the heater during the last 34% lations are marked by ease of operation 


This unit was placed in service in years has handled approximately 40°, and flexibility necessary to allow fre- 


Company, In¢ 


November 1949. Except for a seven-day more than design rating. Refinery people quent switching of stocks 


shutdown early in 1951, solely for plant say the heater could operate at even _ 


yreater capacity 
considerations, its first rum was for ® I reasons why a Lummus Oil Heater will 


we suggested a few important 


3% years. When the heater was opened Operating results like these at Paulsboro fit into your processing picture? We'll 


it was found to be in good condition uphold Lummus’ reputation as designers be pleased to have our specialists talk 


with remarkably little maintenance and fabricators of oil heater equipment it over with you 


cummus THE LUMMUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


HOUSTON + CHICAGO + LONDON +© PARIS © CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 


Across the Sea.. 
Shown at right in this photograph are Lummus Hot Oil Belt Heaters 
which satisfy by means of a circulating pet gas oil stream all heat / 
requirements for the lube oil plant of a modern réfinery at Dunkirk, 
France. This installation, as in the case of others similar to it, is char- 
acterized by a low initial investment since it eliminates a number of 


smaller heaters with their attendant engineering and erection costs. 
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(oe GASOLINE A 4 | T a i? 
PROPANE 

ISO-BUTANE 

BUTANE 


ISO-PENTANE 
NORMAL PENTANE @@= 


HEXANE 
HEPTANE 
HEAVY NAPHTHA 


sTAVOLENE §WILL YOU HAVWE 
ENOUGH VOLATILITY? 


TULSA, OKLAHOMA CABLE ADDRESSES: Stavolene, Warren 
EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS 





Air Conditioning Lectrodryer, 


Laboratory Lectrodryer 
for drying small quantities 
of gases 


DRY nes: eee 


by pressing a button! 


Lectrodryers* DRY air and gases to dewpoints as 


low as - TROP PR. Moisture content of organic liquids 
can be reduced to 3 or 4 parts per million. 

Wherever you need DR Yness ...in a laboratory 
jar, on stream in some tricky process, or ina 
warehouse... from atmospheric to 6000 Ibs. pres- 
sure... there’s Leetrodryer equipment to 
vive you DRYness automatically, continuously. 
CCOOTIE ally ° 

Petroleum, chemical, pharmaceutical, plastics 


and syathetic rubber industries rely on Leetro- 


Large liquid hydrocarbon Lectrodryer. 





Small, dual compressed air dryer. 


Lectrodryer for drying compressed 
natural gas. 


dryers to provide vital DRYness ... speed up 


production ... protect delicate chemicals. 

You can predetermine the constant degree of 
DRYness you want. Lectrodryer engineers, call- 
ing on their 22 years of combating unwanted 


moisture, can provide reliable assistance, 


Data Available—Write for “Because Moisture 
I-nt Pink,” a booklet describing Lectrodryers, 
their function and application: The Pittsburgh 
Leetrodryer Corp., 332 32nd St., Pittsburgh, Pa. 


n England: Biriec, Limited, Tyburn Road, Erdington, Birmingham 
n France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege 


AS 
WITH ACTIVATED ALUMIN 
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Discs for'the Honeywell Series 700 Valve include 
Steves (ME-bete Re Col¥ o)(-mt-T-1c-Te MM As ole) d(cio ME Tile Melo) el Celtbc-ve 
types, each with either linear or equal-percentage 
characteristics, plus a flat disc for on-off control . .. all 
ground and polished . ... all designed to retain 
characteristics under severe service. The Honeywell 
Series 700 Valve comes in a full range of styles and 
sizes... has a/l/ the features you look for in a fine 
valve. Write today for your copy of Bulletin 700-2. 
MINNEAPOLIS-HONEYWELL REGULATOR CO., Industria] 
Division, 1910 Windrim Avenue, Philadelphia 44, Pa. ; 


, 
7 / 


Honéywell | 


Vem wie PRO eS. UC oF Ss 


Fit uv Controls 





The 
Dp acd VY 
WAS 


for bu ning 


IL. RURAL INDO-CHINA, a farmer once 
offered a traveler his prettiest daughter 
in exchange for a reading lamp and 
a drum of kerosene. 

This happened, not fifty years ago, 
but within the last decade. 

It is hard for Americans to imagine 
what life is like in the “have-not”’ 
nations of the world. Some communities 
in Honduras have never seen petroleum, 
nor any product thereof. In Western 
Africa it is not unusual to find one lamp 
in a tribal group of 15,000 people. 

The fact that a country has no 
petroleum resources of its own is not 
always the reason for oil poverty. 
Many so-called “have-nots” live in 
land where oil could be found. What 
they really “have not” is the initiative 
to look for it! 

The oil companies of America have 
a super-abundance of that great natu- 
ral resource— Initiative. It is essential 
to their success. They cannot afford to 
discourage easily, for the odds are ten 
to one against a wildcat becoming a 
producer. 

In spite of these odds, Cities Service 
has discovered some of America’s his- 
toric oil fields. In the last five years, 
its geologists have added millions of 
barrels of much-needed oil to our 
national reserves. Because of these 
men, and others like them throughout 
the industry, we can be sure our coun- 
try will never be one of the petroleum 
have-nots of the world. 


1 st yy ’ ’ a | 
CITIES SERVICE 
Quality Petroleum Products 
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(PLE LLLLE 
COWL 


pick up long, bulky loads 
FROM THE SIDE 


transport loads LENGTHWISE 


within the width of the handling unit 


stack loads at 


RIGHT ANGLES to the 


direction of travel 


— 
— 

nd 
— ee 
SS ee ae 
St 
=— 
—-— 
ss 
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1, ar do ale 3wil#d ONE MACHINE 2d ONE OPERATOR! 


Here is an entirely new approach to mechanized handling of big, 
bulky, awkward or long loads. By combining side-loading fork lift and 
pneumatic tired carrier in a single machine, TRAVELOADER answers 
many problems that defy solution with any other equipment. 


TRAVELOADER LOADS FROM THE SIDE. You simply drive beside 


the load, pick it up and move on in the same straight line. No time 
wasted in maneuvering or backing up. Operates easily in 10 ft. aisles 
with loads of any length. 


TRAVELOADER CARRIES LOADS LENGTHWISE. Any length and 
any width up to § ft. rides securely on the truck deck — within the 
width of the unit. Narrow roadways or doors and low ceilings present 
no problem. Weight is distributed equally over four wheels. Travels 
safely at speeds up to 30 MPH. 
TRAVELOADER UNLOADS OR STACKS AT RIGHT ANGLES TO 
TRAVEL DIRECTION. Safely tiers to heights of 12 ft. alongside narrow 
An ideal combination for efficient yard aisles. Increases capacity of storage areas and eliminates need for 
storage of pipe. bar stock, long steel shapes, 7 , 
cae a tinaeieaas aad" telat toes” neha additional equipment or personne!. One man does it all 


za 
descriptive bulletin containing 


— . 
wily Sor action photographs, construc- 


/ “3 uon details and specifications 


THE BAKER-RAULANG COMPANY 


1248 WEST S8Oth STREET . CLEVELAND 2, GHIO 


The Baker-Lull Corporation, Subsidiary, Minneapi lis, Minnesota 
Material Handling and Construction Equipment 
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( arpenter Stainless Tubing 
KEEPS PROCESSES GOING 


ON SCHEDULE 


A 


Modern heat transfer equipment has to 
stay on the job. You can’t afford to interrupt 


a process for hours or days to replace tubes 


That's why the manufacturer of these units 
selected Carpenter Stainless Tubing, Type 316 
In addition to providing good corrosion 
resistance, Carpenter tube quality 

and uniformity help to make the 


20th unit as good as the first 


Wherever your processing equipment involves corrosion-resistant 
tubing, it will pay to put Carpenter experience to work for you 
Distributors are located in principal cities from coast to coast 


The Carpenter Steel Company, Alloy Tube Division, Union, N. J 


Export Dept. The Carpenter Steel Co., Port Washington, N. Y. ““CARSTEELCO 


Send for this USEFUL SLIDE CHART 

Physical properties, sizes and gauges, cross-sectional 
areas, velocity constants, pressures, weights and other 
technical data on Carpenter Stainless Tubing for heat 
exchanger applications are condensed 

into this handy chart. It's yours for the 


asking, on your company letterhead 
~ 7D) 


a) 


. Jraiysss . + Polerance - 
- guaranteed on every shipment 
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BIG VALVE, Littte EFFORT... 
BECAUSE. (1s 


A big valve doesn’t necessarily mean a hard valve to operate. If it’s a Nordstrom, even 
the biggest valve, in the highest line pressures, can be operated easily by one man, 


without extension rods or sledges. There are two reasons 
First the Nordstrom pattern of internal lubrication — a practical application 
of Paseal’s law which jacks the plug hydraulically to turn with low torque. 


Second ... the Nordstrom design, in which a plug revolves within the line of 
flow on a film of lubricant, instead of a disk which must be forcibly wedged 


into the seat against the line of flow 
And, of course, all Nordstrom Valves ROCKWELL 
are lubricant sealed. 
Rockwell Manufacturing Company, Nordstrom Valves 
Pittsburgh 8, Pa lubncant Sealed for Poohve Shut Off 


Another r Product 
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Your automobile will operate without lubrication. 


NORDSTROM VALVES 


But you lubricate your car to reduce wear to make it easy for metal parts 
to move against each other without galling to add to your car’s life 


and cut down on expensive repairs and replacement. 


A Nordstrom valve, like your car, is built with an internal 


lubrication system. A Nordstrom valve 


PLUS PERIODIC LUBRICATION 


is long run economy. It adds up to less wear, longer trouble-free life, and no 
hazardous jamming open or shut. And the same lubricant that protects 
seating surfaces forms a sealing film around the ports so that even 
hard-to-hold gases and liauids that seep through ordinary valves are 


tightly checked by Nordstroms. 


It pays off, too, to use genuine Rockwell 
lubricants. Remember, a good product Nordstrom valves 


properly maintained with Rockwell lubricants 


EQUALS LOWER OPERATING 
COSTS 


There are two 
ways to prove this: 
ask a long-time 
Nordstrom user, 
or better yet, 

try it yourself. 
Rockwell 
Manufacturing 
Company, 
Pittsburgh 8, Pa 


Nordstrom Valves Another Quality ROCKWELL Product 





YORKMESH Demisters are answering 
Petroleum Engineers’ demands the world 
over for simple means of improving the 
performance and increasing the throughput 


Capac ities of catalytic cracking units. 


Yorkmesh Demisters in) Vacuum Towers 
remove substantially all liquid entrainment 
even at increased vapor velocities—the gas 
oil then produced has lower carbon content 
and considerably reduced metals content 
the reduced metals content accounts for con 
tinued high catalyst activity. The net result is 


more gasoline of higher octane rating 


Yorkmesh Demisters are used equally sue 





cessfully to improve the performance of gas 
absorbers, scrubbers, separators, evaporators, 
knock-out drums, et 


hasily installed in existing or new equip 
ment. — Materials: Types 430, 304, 316 stain 
less monel carbon steel, ete, Prompt 


shipment 


3 The vapor is ry. i 
treed how somcioed lige 
gas-oil goes to the 











\ - ee 
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OTTO H. YORK 
Co., Inc. 
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the Heater used in 


PROVIDES ALL THESE 


Direct, controlled radiant heat along and around the 
horizontal heating tubes 


High, uniform rates of heat transfer 

Heat input to match any desired heating curve 
Low residence time at temperature, where desirable 
Complete combustion, with little or no excess air 


Positive heat rate control at either high or low tempera- 
ture operation 


Petroleum and petrochemical heaters, featured by per- 
formance as exemplified above, form a part of the over-all 
Selas activities in the Improved Fluid Processing 
of air, gas and liquids. Removal of water, oil and vapors 
from instrument or process air and the phase separation 
of liquids are functions of other Selas refinery apparatus. 


IFP* is not a piece of equipment... nor simply a method. 
It is a combination of modern techniques and equipment. 
fitted to specific needs by engineers with refinery operation 
backgrounds. 


A letter will bring you full details. 


* [mproved Fiuia P. rocessing 


CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 


Heat Processing Engineers for Industry + Development + Design + Manufactura 
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ANOTHER GROUP of Stainless Steel valves 


used in the operation of this Gulf Coast 
Refinery 








—yet the Stainless valve 


is twice 


) pa photographic evidence of 
the way Stainless Steel’s super 
ior corrosion resistance keeps it in 
service under severe conditions far 
longer than other materials. 

Both of these end gate valves were 
in service in one of the pipe stills at 
a Gulf Coast Refinery. The valve at 
the left, trimmed with Stainless 
Steel, is still in excellent condition 
after two years of service in light 
Crude Naphtha containing sulfur 


as old! 


made of less durable materials, failed 
after a year of the same kind of 
service. 

Stainless Steel’s ability to stand 
up under severe service pays off in 
fewer costly shutdowns, less main- 
tenance and longer equipment life. 
In many applications, it is far and 
away the most economical material 
you can use, 

For finest performance, make sure 
the Stainless you use is perfected, 


compounds. But the other valve, service-tested U-S’S Stainless Steel. 
UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO « NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA.- UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


WITED STATE WPAN hiw 


U-S*S STAINLESS STEEL 


SHEETS 





STRIP PLATES BARS BILLETS 


PIPE TUBES WIRE SPECIAL SECTIONS 
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Graphic control...for leading industries 





The well-established trend to centralized Reasons for acceptance 
graphic instrumentation has brought with it 


é; Behind this industry-wide acceptance stand 
many specific advantages to the operation of ; 


several definite reasons. First is system engi- 
neering ... by graphic panel specialists who 
translate process requirements into an inte- 
grated, harmonious design. Second is instru- 
mentation . . . including a full line of 
Tel-O-Set miniature indicators, recorders and 
controllers, and ElectroniK instruments 
for supplementary recording, which enable 
Honeywell to satisfy the requirements of 
every phase of process control. And third is 
C: F. Braun workmanship . .. skilled assembly either in a 
Catalytic Construction Co. manufacturing department devoted exclu- 
The Fluor Corporation Ltd. sively to this work, or, if desired, at the job 
Foster Wheeler Corp. site by our own experienced branch installa- 
Gulf Oil Corporation tion crews—an organization built up over 15 
Imperial Oil of Canada years for the installation of industrial and 
M. W. Kellogg commercial control systems. 

The Lummus Co. 

Pan-Am, Southern 

Phillips Petroleum Co. 


complex, modern processing units. And to 
realize most fully the potential advantages of 
improved efficiency, simpler supervision and 
better coordination, many leading companies 
have turned to Honeywell graphic control. 


Among the engineering, construction and 
producing organizations which use Honey 
well panels are some of the best-known names 
in their fields. The ever growing list includes 


The Refinery Engineering Co 
Shell Oil Co. 
Sinclair Refining Co. 


— 
ron ager tttesale h 1 C O Nn Ct ro | 


Standard Oil Co. of Indiana 
Standard Oil Co. of New Jersey 


The Texas Company | centralized 


Union Oil Co. of California 








FUNCTIONAL DESIGN for maximum efficiency is the keynote of Honeywell graphic instrumentation. These 
typical panels show a few of the varied types which have been built for varied process applications 
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FROM CRUDE TO FINISHED PRODUCT, operators can watch every phase of refinery opera 
tion on this graphic panel. Mounting more than 60 Tel-O-Set indicators and controllers 


the entire 35'4-foot board was shipped as a complete unit to the Wrenshall refinery. 


for complete refinery 


on a single Honeywell panel 


rT 

| HE MOST up-to-date concepts of petroleum proc tioning of the plant from crude to finished prod 
essing were embodied in International Refineries’ ucts, from this single control center. Worked out 
new plant at Wrenshall, Minnesota. Designed and in detail by Honeywell design specialists, this 
built by the Lummus Company, this refinery pro panel does the job that would ordinarily require 
duces straight run, cracked and polymer gasolines, four or more separate panels. Not only were sub 
diesel and other fuel oils, all of which are distrib stantial savings effected in space, but the panel 


uted by Western Oil & Fuel Co. 


An outstanding feature of this new refinery is its 
continuous flow operation no intermediate 
storage tanks are needed between processing 
stages. This “straight througn’’ design naturally 
calls for precise, closely integrated control of re 
lated processes. To meet these exacting control 
requirements, refinery and design officials selected 
Honeywell graphic control. 

The big graphic panel shown above combines all 
the instrumentation for eight different refining 
processes. Operators can follow the entire func 


affords complete centralization of plant control 

flexibility to meet seasonal variations in 
product demand and maximum efficiency ot 
process supervision, both for operators and fo: 
management personnel 


Your nearby Honeywell sales engineer will wel 
come the opportunity to discuss your graphic 
control requirements. Call him today . 
near as your phone 


. he 1s as 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4582 Wayne Ave., Philadelphia 
44, Penna 


@ REFERENCE DATA: Write for Bulletin 85-20, ‘Centralized instrumentation . . . unlimited.” 


Honeywell 


BROWN It*NSTRUMENTS 


Tout ue Coutttols 





NEW CELLULOSE PLANT SALVAGES MAXIMUM HEAT WITH 
THESE 40 ADSCO HEAT EXCHANGERS STACKED IN SERIES 


High efficiency in the causticizing department of a 
new cellulose plant erected by one of the largest 
concerns in the country is achieved by these ADSCO 
Heat Exchangers. In the process, one liquid must 
be cooled, the other heated. The ADSCO exchanger 
thus accomplishes two jobs in one. To achieve the 
small terminal temperature differences desired, 
counterflow design, with the exchangers in series, 
was necessary. Straight tube, fixed-tube-sheet con- 


struction was selected as the most economical design. 


\MERICAN DISTRICT STEAM COMPANY, [NC. 


Liquid in the tubes passes from one tube bundle to 
another through the 180° elbows at the ends; liquid 
in the shells passes from shell to shell through the 
short vertical connecting pipes. Hot corrosive liquor 
holds no terror for these exchangers because tubes 
and tube sheets are of stainless steel... These 40 
exchangers are evidence of the contribution which 
ADSCO can make to the sound engineering re- 
quired in chemical and petroleum processing plants. 
.. +. Your ADSCO representative invites inquiries. 


Nort Tonawanpa New YORK 


ADSCO ENGINEERED PRODUCTS FOR THE CHEMICAL, GAS AND OIL INDUSTRIES 


ADSCO is widely known for the high 
quality of its welding. Here, a workman 
is welding a support to shell of exchanger. 


To eliminate stress while heat exchanger 
is in operation, tubes are roller éxpanded 
into tube sheets while unit is steam heated. 


ASME construction throughout. Shell 
design pressure, 200 lbs.; test, 400 lbs. Tube 
design pressure, 150 Ibs.; test, 300 Ibs. 
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It’s going on over thermal insulation 
as a vapor and weather barrier 


Here’s how to keep absorbent insulation dry on fractionation towers, “cat” 
crackers, tanks and other vessels. First press membraning cloth into a light coat 
of INSUL-MASTIC, which has been sprayed over the insulation. Then spray with 
a heavy coat of INSUL-MASTIC. That ends the insulation worries for years 
to come. The insulation stays dry and efficient beneath its INSUL-MASTIC 
coat. And while it’s dry your metal equipment can’t rust beneath its insulation. 

This Superior coating gives lasting protection because of its flexibility and its 
tough fillers, like asbestos, which absorbs physical abuse, and mica, which 
reflects harmful rays of the sun. Its large Gilsonite content resists industrial fumes 
and vapors. Weather won't harm INSUL-MASTIC. It will stand 40° F. below 
zero or 300° F. above. As for being watertight... its moisture vapor transmission 
rate is only .O1 grams per 100 square inches per 24 hours per Y inch. 

Specify this Superior coating for your thermal insulation or to prevent corro- 
sion. Write for our catalog and the name of the INSUL-MASTIC Representative 
near you. 


Think Where less insulation is needed use INSUL-MASTIC TYPE "'D”’. 
One coat over metal insulates and also prevents corrosion. 


First 


rl 13, 
cons Mp SUUf- Mastic” iit 


CORPORATION AMERI 
Oliver Building « pibnehascen 22, ine 


Representatives in Principal Cities 
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FOR HOUDRIFLOW AND AIR-LIFT TCC UNITS. FILTROL 
SR CATALYST IS NOW BEING USED SUCCESSFULLY IN 
COMMERCIAL OPERATION. SR CATALYST YIELDS HIGH 
OCTANE CATALYTIC GASOLINE AND CAN BE USED 
PROFITABLY IN CRACKING A FULL RANGE OF GAS 
Psa USING OILS, INCLUDING HIGH SULFUR BEARING STOCKS. SHOWN 
FILTROL CATALYSTS BELOW ARE THE CHARACTERISTICS OF SR CATALYST 
AS COMPARED TO REGULAR FILTROL TCC PELLETED 
CATALYST USED SO SUCCESSFULLY SINCE 1943: 


— 


. Higher Octane Barrels 


. High Butylene Yield 


. Low Cost GRADE FILTROL TCC (23) FILTROL SR (63) 
. Varied Plant Facilities ACTIVITY BY CAT A 40 36 


Faster Regeneration Rate CPF 1.0 1.0 
Bea Re PELLET DIAMETER 0.19" 0.19" 


. Low Attrition Rate MESH 3-6 MESH 99% 98.5% 
. Technical Service HARDNESS 70 93 MIN. 


. Uniformity TYPICAL YIELDS OF SR AS COMPARED TO REGULAR FILTROL TCC ARE: 


. Lowered Excess Butane GRADE 


co onoeooew fs &O WN 


FILTROL TCC (23) FILTROL SR (63) 
CYCLE Olt, VOL. % 48 48 
DEBUT. GASO., VOL. % 42 40.5 

DRY GAS, WT. % 5.0 5.8 
TOTAL C4, VOL. % 12 13.5 
COKE, WT. % 4.8 3.9 


* OCT. NO. F-l CLR. 90 92.5 
og FILTROL CORPORATION 
OFFICES: 727 WEST SEVENTH STREET, LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; SALT LAKE CITY, UTAH; JACKSON, MISS. 


ijinsienie CATALYSTS ano ADSORBENTS 
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EEFLUOR COUNTERFLO COOLING TOWER 


is the “true economy” tower: efficient 
design, economical operation and mainte- 
nance, and low initial cost. Completely 
prefabricated. 


FAFLUOR AIR COOLED FIN-FAN 


4 e re’s h 0 WwW cools liquids, vapors and gases at pres 


sures up to 5,000 psi in sizes to meet any 
requirement, with low first cost and low 
operating cost 


FLUOR PRODUCTS ain 


are dependable, inexpensive mufflers for 
2 and 4 cycle engines, through a broad 
range of makes, models and horsepower 
S e rye ga S ratings. Maximum noise attenuation with 


minimum engine back pressure. 


OU FLUOR PULSATION DAMPENERS 


COMPFESSOL STATIONS  iisinste pusstios in pipe, improve th 


accuracy of metering and decrease plant 
vibration. A Fluor Pulsation Dampening 
System can be installed at a cost com 
parable to original piping 


FEAFLUOR GAS CLEANERS 


protect compressors against “slugging” 
when installed on intake lines. Two types: 
solids removal and liquids removal. Per- 
formance guaranteed. 


Eiriuor PREFABRICATED PIPING 


Metal shops for the prefabrication of pipe 
are located at Los Angeles and Paola, 
Kansas, and are completely equipped with 
facilities for filling every piping need. 


This miniature compressor station which was on display power 1s generated, and where large-scale manufacturing 
at the Oil Show in Tulsa, Oklahoma, shows exactly how is in operation—Fluor products can perform a job for 
Fluor products and services provide a compressor station you. For information on Fluor products and engineering 
with greater efficiency. The Fluor Counterflo Coilshed services contact your Fluor representative or write for 
Cooling Tower is cooling compressed natural gas. Engine Catalog RC-8523. 
jacket water and lube oil cooling is being performed by 
a Fluor Fin-Fan Air Cooled Heat Exchanger. Fluor BE SURE WITH 
Mufflers abate engine noise while Pulsation Dampeners ’ 
convert a pulsating gas flow inte a steady, even stream HH’ 1 e/a He ¢3 
Fluor Gas Cfaners on the intake side of a plant remove P 
both solids and liquids from gas, and all units are con a 
nected with Fluor Prefabricated Piping. Fluor not only 
manufactures these specialized products, but also con- THE FLUOR CORPORATION. LTO 
tracts for the design, construction and expansion of OEE SRO ORE Fe, CASI Se 
complete compressor stations. 
Wherever oil is refined, natural gas is compressed o1 
treated, chemicals and petrochemicals are processed, 


sont “ , , ear 


BAN FHANCIBCO 
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IF YOU ACID TREAT LUBE OILS OR SIMILAR STOCKS 


PETRE<9O 
Licilc 


LUBE OIL TREATING 


ASSURES BETTER, MORE ECONOMICAL 
ACID TREATING BECAUSE OF 
THESE OPERATING ADVANTAGES 


CONTINUOUS OPERATION AUTOMATIC CONTROL HIGH EFFICIENCY 


PETRECO 


AGITATORS. 











SLUDGE 
CONTROLS 


Petreco electric lube oil treating op Automatic controls take time-consum The powerful coalescing action of the 
erates continuously, eliminating the ing valve-twirling and stair-climbing Petreco electric field insures a fast, 
many manual operations of old out of acid treating. Precision control clean-break separation of the oil-acid 
fashioned batch treating replaces guesswork mixture 


for complete information, call or write 


PETROLITE CORPORATION 
PETRECO DIVISION 


3202 So. Wayside Drive, Houston 1, Texas 
1390 E. Burnett Street, Long Beach 6, California 
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PETRECO ELECTRIC LUBE OIL TREATING 
applies modern refining practice to the acid treating of lube 
oils and similar stocks. The stock to be treated is thoroughly 
mixed with the pre-determined proportion of acid, the resulting 


mixture is then passed into the Petreco treater. The powerful 





action of the electric field precipitates the sludge, which is auto- 
matically and continuously drawn off. The treated oil passes 


overhead to the neutralization step 


Petreco treating takes the acid treating of lube stocks out of 





the manual operation, batch treatment category and puts it in 





the same class as other modern processes. It provides better, 


more uniform treating ( onditions, require S minimum operating 





attention and insures a rapid pay out 








CLOSED SYSTEM LOW ACID REQUIREMENTS IMPROVED PRODUCT 


- —<« 


a 
WITH 
AGITAT PETRECO = 

















In the Petreco process, treating is ef The high separating efficiency of the The very brief oil-sludge contact time 
fected in a closed vessel, under pres Petreco treater permits the acid and prevents the continuing reaction of 
sure. There is no chance for acid spray oil to be intimately mixed. Less acid constituents dissolved by the acid, 
or fumes to pollute the air does more work insuring excellent treated product 


quality 


PETRE<SO 


ELECTRIC PETROLEUM PROCESSING 


CRUDE OILS Removal of salts, solids, other impurities; dehydrating 
LUBE OILS Continuous, automatic acid treating 

DISTILLATES Acid treating, caustic treating, doctor treating 

FUEL OILS Desaponification, ash removal 
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SECOND UOP FLUID CATALYTIC CRACKER 


FOR BAY PETROLEUM CORPORATION... 
BUILT BY 


k 
“ 
Vi 


art Re 
“wr fF | 
» sh 
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On stream July 16, this new UOP Fluid Catalytic 
Cracking unit at the Denver refinery of Bay 
Petroleum Corporation ts another outstanding con- 


struction project successfully completed by Procon. 


In addition to building this 3,500 barrel-per-stream PRO [ 1 N Gre 
day cracker, Procon also revamped polymerization PROCESS CONSTRUCTION 


and gas conc entration facilities, modernizing eXxiSt- 1111 MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


ing equipment for increased crude capacity. me enguane 


This is the second cat cracker built by Procon for PROCON (reat Qritain) 


ye ee .: . anes LIMITED 
Bay Petroleum, the first being at their Chalmette, 009 ane: somben. we 9 


La., refinery an open indication of Bay's confi 


dence in Procon’s ability to handle the job efficiently 


and economically. <li> >> 
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8” Balanced Angle Valve, 
with Holo Plug, control- 
ling oil level on Gas-Oil 


Separator in Saudi Arabia. 


/ a, 
y) F f 
HAMMEL-DAHL COMPANY 
175 POST ROAD, (WARWICK) PROVIDENCE 5, R. 1., U. S.A. 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK, R. 1., U. S. A., CANADA, ENGLAND, FRANCE AND HOLLAND 
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New Armour chemical 


cuts corrosion costs of primary wells 


Major petroleum companies find Duomeen T Dioleate more 
effective than dilute inhibitors — and lower in cost! 


The latest development of the Armour Chemical Division's 
petroleum chemists 1s Duomeen T Dioleate—a potent corro 
sion inhibitor for ‘“Down the Hole’ treatment of primary 
producing wells. The ability of this new cationic surface active 
agent to convert steel surfaces from water wettable to oil 
wettable, thus forming a protective film, 1s the reason for the 
excellent protection provided by Duomeen T Dioleate 
Manufactured under exacting laboratory specifications, 


Duomeen T Dioleate ts supplied 100% active—water insoluble 





ARMOUR 
CHEMICAL 
DIVISION 


Armour and Company . 1355 West 31st Street +© Chicago 9, Illinois 
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but readily soluble in Common solvents. Particularly out 

standing results have been obtained in controlling acid 
conditions in sour wells. Laboratory and field tests report 
20 ppm of this chemical sufficient to gain maximum ef 
fectiveness. While this amount is reported as being suc 

cessful, it is realized that specific locations and conditions 
may exist where greater Concentrations are necessary 
However, since Duomeen T Dioleate ts supplied 100% 
active, it provides great flexibility by permitting the user 
to meet such conditions by making up any desired solu 
tion at the site. Duomeen T Dioleate also has application 
in other hydrocarbon systems and product lines For the 
benefit of engineers who wish to know the chemical 
structure of this new and unique product the structural 


tormula for Duomeen T Dioleate ts as follows 


Samples and complete data are readily available. Simply 
hill in and mail the coupon with your letterhead for free 
samples and a copy of our ‘‘¢ ombat Corrosion” bulletin 
and Technical Bulletin E-6, “Chemical Treatment in 
Oil Wells 


Mail This Coupon 
With Your Letterhead 


Armour Chemical Division 
1355 W. 31st Street, Chicago 9, Ill. 
Please send me 
Samples of Duomeen 1 Dioleate 
( ombat Corrosion 
Pech. Bull. £-G6 
Wells 


Chemical Treatment in Oul 
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What’s happened to the more than 1,800 
Corrosion-Resistant Coatings introduced 


ry 


Hard to believe, isn’t it, that in less than 15 
years more than 1800 brand names of pro- 
tective coatings have made their market 


appearance... 


and disappearance. 


Only a relatively few remain. 


WHAT HAPPENED? 


Many good coatings failed to last because 
their makers ballyhooed them too highly — 
practically forced corrosion engineers to use 
them under conditions where no coating 
could possibly work. 

Many other so-called protective coatings just 
didn’t have it to begin with. 

The fact that Tygon Paint — first marketed 
in 1939— has grown increasingly popular 
over the years, stems from two things: 


First: it is a good protective coating 


Second: we're not afraid to admit its 
limitations 


Used as it should be used and under condi- 
tions for which it is suitable, Tygon Paint 
will outperform and outlast practically any 
coating on the market. Fifteen years have 
proved it. 

We have one suggestion to make on the use 
of protective coatings. Write for a copy of 
Tygon Paint Bulletin 750. Check the per- 
formance data against the corrosives listed. 
If Tygon Paint appears to offer an answer 
to your corrosive problems — buy a trial 
quantity — and test it. 


FREE BOOKLET 


PLASTICS 
AND 


ON REQUEST 


Tells you just what you can 
expect from Tygon Paint and 
Tygorust under the corrosive 
conditions that exist in your 
plant. Address Plastics & 
Synthetics Division, The 
U. §. Stoneware Co., Akron 
9, Ohio. 


U. S. STONEWARE 


AKRON 9, OHIO 


SYNTHETICS 
DIVISION 


233.0 
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The Ljungstrom op- 
erctes on the con- 
tinuous regenerative 
counter-flow prin- 
ciple. The heat 
transfer surfaces in 
the rotor act as heat 
accumulators. As the 
rotor revolves, the 
heat is transferred 
from the waste gases 
to the incoming cold 
air. 


) 


/O 


vit a LIUNGSTROM An *REHEATER 


WHEREVER YOU 


PETROLEUM 


PROCESSING 


October 


Low grade tars, pitches and asphalts used to be considered so low 
in recoverable heat value that they were often discarded. 

But the Ljungstrom Air Preheater points the way to the practical, 
efficient use of these former waste products. 

Preheated air is a key factor in more efficient combustion, causing 
faster ignition and a short, hot flame. Rates of heat liberation are higher, 
too. Thus, with preheated air, low grade fuels with high ash and 
moisture content — and excessively lean fuels — are readily burned. 

You get other advantages with a Ljungstrom, too: lower fuel 
costs ... more economical furnace design ... greater throughput... 
higher product quality — all of these with the Ljungstrom, that pays out 
in just a few months. 

Wherever you are planning to expand or modernize your fuel burning 
equipment, it will pay you to consider a Ljungstrom .Air Preheater. 
Call or write for full information. 


THE AIR PREH EATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 


BURN FUEL, YOU NEED LJUNGSTROM 
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NEW 


hydrogen transport ) 
solves refiners’ 
Storage problems 


CRRA (tk re 
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Semi-trailer Mounts 30 or 38 Tubes for Mobile, 
Compact, High Pressure Hydrogen Storage 


In response to hydrogen storage problems faced by new platforming 
process plants, Taylor-Wharton offers two kinds of high pressure 
cylinder installations, the permanent and the transport, now success 
fully used in the chemical industry 


Investigation of high pressure equipment will reveal the economy 
of this method of storage. (Low pressure storage requires an expen 
sive compressor.) The tubes readily provide a flexible supply of 
hydrogen to get you “on stream’ quickly. High pressure storage 
saves space, packing up to 50,000 cubic feet of hydrogen at 2400 
psi in the transport. 


Write now for Bulletin 300 which will show you the economy of 
Taylor-Wharton cylinders for your hydrogen plant. 


Semi-trailer with 30 or 38 tubes is delivered to point of usage 
Capacity of 30 tube unit is 39,000 cu. ft. at 2400 psi; of 38 tube 
unit, 50,000 cu. ft. at 2400 psi 


Taylor-Wharton can also furnish individual storage cylinders, 
made to ICC 3A2400 classification and qualifying under API- 
ASME for 1450 psi 


Taylor-Wharton high pressure transports efficiently store and 
deliver for Allied Chemical & Dye Corporation. High storage 
copacity and mobility will save handling dollars and floor 
storage space for you too 


it treating facilities for tubes at Taylor-Wharton tron 
Company 


s 
y 


‘nN 17"° 


TAYLOR-WHARTON IRON & STEEL COMPANY 


CINCINNATI 12, 


oHntO 


Alse Manufacturers of: Manganese Stee! Castings, Alloy and Carbon Steel Castings, Special Trackwork, Gas Clyinders 


(To obtain more data on advertised products see page 


Pr rROLEUM PROCESSING, October, 1953 





PEIROLEL 


us 


enver* Alb 


querque © FI 


pids © Birmingham, Ala. © Louisy 


PROCESSING, October 


1953 


(To 


= a 


ER! 
For Your Small Jobs 


Installed in a large southern 
refinery, this Dean Hill Type DH 


Steam Turbine efficiently 


1 dat Pov F 


provides all the H.P. needed 
for driving centrifugal 


process equipment 


RE POWER! 


For Your Big Jobs 


1,000 H.P. is available for 

this process pumping operation 
(same plant as above) 

Dean Hill is on the job with 


this powerful steam turbine. 


For Your Money With 
DEAN HILL Turbines 


Small and large, Dean Hi!i Turbines 
are built to give all the power 
you need, at less expense 
Specifically designed for 
operation at medium steam 
pressure. Since they are the 
single stage, double impact 
type, low steam consumption 
is a tremendous economy 
feature. Most key DH Turbine 
parts are interchangeable in 
all sizes of DH Turbines 

Write today for full details 
and spec fic ations 


‘COMPANY 


rs Since 18995 


Paso * Salt she City *New Orleor burgh © Houston « 
e¢ ¢ Memphis © Nashville © Richmond © Bogot Pa. * The Hague 
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VESSELS 


Above: MULTI-LAYER shell course scarfed for 
welding, reveals layers wrapped and welded 
around inner corrosion-resistant cylinder. 
Upper left: MULTI-LAYER urea autoclave, 52 
feet long, 25 inches inside diameter, 3.35 
inches wall thickness. Working pressure: 
3150 psi tested to 6300 psi. 


MULTI-LAYER syn- 
thetic converter, 
showing corrosion- 
resistant inner cylin- 
der. 26 feet long, 45 
inches inside diam- 
eter, 5.9 inches wall 
thickness, weight: 
151,900 pounds. 
Working pressure: 
3150 psi tested to 
6300 psi. Workings 
temperature: 700°F 


MULTI-LAYER MEETS © 


The designer's answer to higher 
pressures, temperatures, and more 
critical corrosion problems. ..with safety 
As processing problems become more acute, A. O. Smith 
MULTI-LAYER construction of vessels and heat ex- 


changer shells becomes more and more important to 


equipment designers and buyers. 


Future requirements of processors are being solved with 
this time-tested design. MULTI-LAYER inherently satis- 


tes all of the conditions of modern operation: extreme 


(To obtain more data on advertised products see page 


1584) 


pressures, elevated temperatures, critical corrosion 


‘ onditions 


Because MULTI-LAYER Construction consists of wrapping 
and welding successive concentric layers of relatively 
thin steel plate around a central, pressure-tight cylinder, 
no size or weight limitations are imposed, making it 
possible to design the vessel to fit the requirements of 
the process. Since the inner cylinder is pressure-tight, 
load-bearing layers are provided with vent holes to pre- 
vent damage from over pressure and to serve as auto- 


matic safety and warning devices in the remote event of 
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utstanding Advantages 


EXCHANGERS 


Inter cooler (heat exchanger) with U-tube construction, being tested before shipment. Operating pressure: 2500 psi. 


~ CHALLENGE of FUTURE | 


runaway overload. In applications, involving hydrogena- essing methods can be implemented. Our own designers, 
engineers, and research staff will welcome opportunities 


tion, venting prevents embrittling attack on the load- 
to assist in adapting MULTI-LAYER vessels and heat 


bearing layers. For corrosive service, the inner cylinder 
is fabricated of lined or clad plate, alloy steel or non- exchangers to your needs. 


ferrous material to meet the processing condition, Z 
Send for MULT I-LAYER Bulletins: V-52, MELTI-L AYER 


Bigger batches to effect economies and meet Competition Manufacturing and Assembling, and V-54, MULTI- 
in an expanding market can be planned. Advanced pros LAYER Engineering for Safety. 


i) 
A_O.Surrith C65 vers 272 toot txchongers 
; “o MILWAUKEE « HOUSTON 


Licensee in Canada: John Inglis Co. ,itd., Toronto 
International Division: Milwaukee 1 
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CHAPMAN LIST 960 


Holds More Titles... 
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than any valve of its kind 
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Yes, here's the champ of all small forged steel 
gate valves! It has licked more different jobs 
than you can shake a stick at... and stays in 
there fighting with all the extra stamina you 

get in every Chapman Valve. 
j Here are the reasons why: Extra protection 
against even unusual stress when opening and 
closing the valve is provided by extra-strong stem-and- 
wedge-gate connection. Repairs and replacements are cut 
by the use of super-hardened seat rings and gate faces of 
stainless steel. Forged body and yoke are longer-lived ... 
and bolted follower has no threads on yoke to corrode. 
And lastly, gate faces won't seize or gall because they're 


Malcomized (Chapman patent) to 800 Brinell. 


Chapman List 960 Forged Steel Gate Valves are made 
in sizes from |," to 2” inclusive ... with rising 
stem with yoke (shown) or with rising stem with 
inside screw. Bonnet joints are either gasketed or 
metal to metal. Pressure range: 2,000 Ib. at 100° F. 
— 380 Ib. at 1,000° F. For higher pressures, specify 
List 990. And for full details on List 960, send 


‘iil 


CHAPMAN 


VALVE MFG. CO. 


INDIAN ORCHARD, MASS. 
obtain more data on advertised products See page 1584) 
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Here’s how Santolene H helps you: 


@ ELIMINATES FOGGING caused by formation or 
stabilization of fuel oil-water emulsions, since 
it has a nonmetallic base. 


@ KEEPS FUEL OIL SLUDGE AND SEDIMENT LOW 
by inhibiting progressive polymerization of 
unstable elements initially present in oil. 





@ REDUCES DEPOSITION of sludge and sediment 
on burner parts by means of a unique surface 
action. 


@ INHIBITS RUST and eliminates nearly all en- 
trained rust at fuel oil burner. 


ene: Regt!) S. Pat. Off 





SANTOLENE 


FOR MORE INFORMATION send for Technical Bulletin O-87 


MONSANTO CHEMICAL COMPANY 
Dwision, 800 North Twelfth Blod., St 
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MONSANTO 


CHEMICALS ~ PLASTICS 


Chemicals 
Louis 1, Missouri 


SERVING INDUSTRY | WHICH SERVES MANKIND 
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Chemicals ror A 
FAST GROWING REGION 


The Dominion Tar and Chemical 
Company’s new plant at Montreal produces ethylene 
oxide, a component of detergents, solvents and At this plant, located near the St. Lawrence 
River, Dominion Tar and Chemical 
plastics; and glycol, basic chemical in permanent type Company extracts ethylene from gas piped 
7 . from nearby refineries, converts tt to form 


ethylene oxide and glycol, and returns the 
unused gas for further processing. 


anti-freeze, explosives and synthetic fibers. 

Design and construction of the plant, which has an 
estimated capacity of 2§ million pounds of glycol per 
year, were by Stone & Webster Canada Limited, 
utilizing the facilities of Badger Process Division of 


Stone & Webster Engineering Corporation. 


STONE & WEBSTER ENGINEERING CORPORATION 


AFFILIATED WITH STONE & WEBSTER CANADA LIMITED 
E. B. BADGER & SONS LIMITED 
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Now, for the first time, lubricated plug valves 
that carry the Poweil name and measure up 
to the Powell standards of precision are avail- 

able in Semi-Steel and Carbon Steel. 

You'll want the new PV-2 Catalog in 
your files. In fact, no valve file can be con- 
sidered complete without it. And it’s so easy 

to get. Just fill out the coupon below and 

mail. No charge, no obligation. 
As you page through the catalog, 
you'll see the details that maintain these 
great new valves in the century-young 
Powell tradition. Features include quick 
and positive operation—just a quarter- 
turn of the Lubricated Tapered Plug 
to open or close. Lubricant grooves 
surrounding each port provide a 
positive seal when the valve is closed. 
In an open position, seating surfaces 

are not exposed. 

Powell Lubricated Plug Valves are 
available with Screwed or Bolted Glands. 
Semi-Steel Valves are available for 175 and 
200 pounds W.O.G. Carbon Steel Valves 


are available for 15O and 300 pounds W.P. 


Powell Valves 


THE WM. POWELL CCMPANY @ DEPENDABLE VALVES SINCE 1846 @ CINCINNATI 22, OHIO 


THE WM, POWELL COMPANY 
2504 SPRING GROVE AVE., CINCINNATI 22, OHIO 


Px, ’ ‘ ‘ : 
5 rd “ | , Gentlemen: ; e 
| J) ©) | SEND FOR THE b. | want to bring my valve file up to dote. Please send me a copy 
7 6) PV-2 CATALOG TODAY , of your PV-2 Catalog on Powell Lubricated Plug Valves. 
NAME canitieniinnmactghientes — TITLE 


... it's too good to miss! cours sts 


city ZONE. STAVE ceoenaee 














A MESSAGE TO AMERICAN 


INDUSTRY @ 


ONE OF A SERIES 


BRITONS CAN HAVE PROSPERITY 
—If They Want It 


W hat is required to get Britain, our key 
ally in the grand alliance of the free world, 
firmly back on her economic feet? The pur- 
pose of this message is to throw light on this 
crucial problem, which afflicts our other Eu- 
ropean allies also. 


At the moment, Britain is enjoying a res- 
pite from the economic crises (of 1947, 1949 
and 1951-52) which have plagued her post- 
war course. This respite may well continue 
for some time. But almost no one whose 
judgment is trustworthy believes that Brit- 
ain has acquired sufficient economic strength 
to safeguard her against further economic 
crises in the years immediately ahead. 


Two British Views 


New and clear light on what should be done 
to that end has recently been shed by two 
noteworthy British publications. One is a 
book, ““We Too Can Prosper,” by Graham 
Hutton, distinguished British economic 
writer and administrator. The other is an 
article, “The Riddle of Prosperity,” published 
by THE (London) ECONOMIST, Europe’s most 
eminent economic journal. 


Combined, these two publications present 


in sharp relief the basic problem that must be 
handled successfully if Britain is to be safely 
solvent. As is implied by its title, the Hutton 
book demonstrates that Britain can be made 
prosperous by readily feasible procedures, pat- 
terned on what has been done in the United 
States, to increase its industrial efficiency. But, 
says THE ECONOMIST, with Mr. Hutton's 
book in mind, this is not the most basic problem, 
which is, “How shall we make the British peo- 
ple determined to be prosperous?” This is a 
problem of incentive or motivation. 


Compared with that of the United States, 
average industrial efficiency in Britain, as in 
most of Western Europe, is low. In his book 
Mr. Hutton remarks that “fifty years ago 
an American industrial worker turned out 
roughly the same amount in a day as his 
opposite number in Britain, Germany or 
France. .. . Today, he turns out from two 
to five times as much.” 


In large part it is this lag in output per 
hour or “productivity,” as the technicians call 
it, which makes Britain and other key coun- 
tries in Western Europe a continuing prey to 
economic crises. Moreover, the great disparity 
in productivity between the U.S.A. and most 





PF TROLEUM PROCESSING, October, 1953 








of Western Europe is a major barrier to 
knitting the free world into a smoothly work- 
ing economic whole. As one observer put it, 
“when the American economy catches a cold, 
the European economy gets pneumonia.” This 
is largely because Europe is so much weaker 
in productive strength. 


No Shortage of Knowledge 


Yet the knowledge which would enable the 
countries of Western Europe, and particu- 
larly Britain, to increase their industrial 
productivity has been mobilized and is readily 
available to them. It is with this process for 
Britain that Mr. Hutton’s book is concerned. 
In the book he summarizes the findings and 
conclusions, virtually all of them unanimous, 
of 66 teams, composed of British industrial 
managers, technicians, shop workers and la- 
bor leaders. Over a period of three years these 
teams completed a comprehensive series of 
inspection and study trips in the United 
States under the sponsorship of the Anglo- 
American Council on Productivity. The prod- 
uct of that effort, he remarks, is ‘fa set of 
documents the like of which, on such a scale 
and of such practical value, has never been 
seen in the history of international and cul- 
tural borrowing.” 


Psychology the Key 


From study of these documents, Mr. Hut- 
ton concludes that better capital equipment 
is the key technical ingredient of higher in- 
dustrial productivity in Britain, and consti- 
tutes “the most urgent... need of British 
industry.” But he finds that even without new 
capital equipment a “15°, rise in productivity 
can still be achieved by reorganization of 
work,” and that such an increase would “solve 
Britain's chief social and economic problems.” 


Then why is not such an increase in produc- 
\ivity, demonstrated by the Anglo-American 


productivity teams to be so clearly within 
technical grasp, promptly forthcoming? Mr. 
Hutton, quoting one of the team reports, 
remarks that, “‘the greatest obstacles to in- 
creased productivity are psychological rather 
than technical. We have to deal first and 
foremost with men, not machines.”’ And THE 
ECONOMIST, pursuing the line of inquiry sug- 
gested, reaches the conclusion that, by and 
large, the people of Britain do not want to 
prosper by being more efficient. THE ECONO- 
MIST says: 


“The real secret of American produc- 
tivity is that American society is imbued 
through and through with the desirability, 
the rightness, the morality of production. 
... But in Britain, if any moral feeling at 
all survives about economic matters, it is 
usually a vague suspicion that economic 
success is reprehensible and unworthy. 
From this difference in attitudes every- 
thing else follows.” 


“How,” asks THE ECONOMIST, “shall we 
set about restoring some belief in the rightness 
of effort, the morality of success?” For this 
question it has no ready answer. Neither 
have we. We are confident that the British 
people will neither be cajoled nor coerced into 
trying to match our productivity. Basically 
the problem seems to be to demonstrate 
clearly to them the truth of the proposition, 
set down by Graham Hutton, that “there is 
no goal, aim or end before a Good Society 
which the raising of that society’s material 
productivity cannot render easier of achieve- 
ment.” Doing that in an old and settled coun- 
try like Britain is obviously an extremely 
formidable undertaking. But until it is done, 
the crucial job of getting Britain and the rest 
of Western Europe firmly on its economic feet 
will remain to torment all of us. 


McGraw-Hill Publishing Company, Inc. 
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CATFORMING 
EXCEEDS 


re 
pu 
oe i -_- 
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McBride Refinery’s Catforming unit at La Blanca, Texas 


IN CATALYTIC REFORMING 


IT’S THE CATALYST 
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PLANT 
GUARANTEES: 


McBride Catformer completes initial run. 
Here are the startling results: 


eIn its initial run, all guarantees—including throughput, catalyst life, 


and yield octane—were exceeded 


eStarting with a 30 octane, C4 to 400 F. end point naphtha, the 
McBride-reformed gasoline has met final gasoline specifications 
throughout its entire running. 


eNo expensive feed preparation or product treating is required. 


eThe ability to regenerate the catalyst in place has been successfully 
demonstrated at McBride 


DO YOU HAVE YOUR COPY? 


REFORMING 
This complete bulletin telis the whole story about Catforming. Make 
ire you get your copy. Write The Atlantic Refining Company, Re- 


earch and Deveiopment Department, P. O. Box 8138, Phila. 1, Pa. 
(Telephone HO ward 5-2545.) 


THAT COUNTS ATLANTIC 
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Petroleum and chemical companies confirm: 


Westinghouse equipment 


provides dep 


Our engineers help you get dependability by 
combining Westinghouse electrical equipment 
with creative system planning. Here's proof. 


Sohio’s Lima Refinery got power dependability 
without paying extra for stand-by capacity. 
Westinghouse engineers helped develop a power 
system which provides a fast restoration of serv- 
ice after interruptions. Westinghouse supplied a 
control system that automatically and rapidly 
clears trouble. This system successfully handled 
twelve power interruptions during the first 
nine months of operation, without loss of 
refinery production. 


Mississippi Chemical officials called on Westing- 
house to help them get a complete “packaged 
installation” with the best electrical equipment at 
no extra cost. One feature was that Westinghouse 
control centers were installed in nonhazardous 
locations throughout the plant. This gave Missi- 
ssippi Chemical the advantages of centralized 
control without paying for more expensive ex- 
plosion-proof equipment. 


endability 


Texaco’s Eagle Point Refinery got top-system 
dependability, efficiency and flexibility for future 
expansion. Westinghouse turbine-generators 
supply all the power, but there's also a tie-in with 
the local utility for emergency purposes. Dual- 
feeder cables carry power to all Westinghouse 
outdoor load centers. If one faults, the other can 
handle the full load. All Eagle Point has to do for 
any plant expansion is add substation capacity. 


American Cyanamid and Westinghouse engi- 
neers worked outa power distribution system that 
prevents outages. If there's trouble on any feeder, 
power is switched to another. If a substation 
faults, other substations carry the load through 
cross connections. This system can be easily 
and inexpensively expanded as the plant grows. 
These solutions are only four examples of how 
Westinghouse equipment and services can meet 
your power distribution problems. If you'd like 
more information on the above, or other instal- 
lations, call your Westinghouse representative. 
Or write to: Westinghouse Electric Corporation, 

P. O. Box 868, Pittsburgh 30, Pennsylvania. 
J-94992 


you can BE SURE...i¢ 175 


Westinghouse 


INCOMING 
POWER 


Sites é 

PS Nets 
Eagle Point Refinery’s Westinghouse substations 
are complete with switchgear, transformers and 
circuit breakers in one, compact arrangement. The 
system is highly flexible and dependable. 
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American Cyanamid spotted 1 0 substations through- 
out the processing area. When new buildings are 
added, additional substations will be installed 


without interfering with production, 
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DO THESE MIXING JOBS 
FASTER, BETTER 
Blend 110,000 bbis. of gasoline, in 


two hours or less, with three 25-HP 
LIGHTNIN Mixers—only 75 HP total 
input 

Add TEL oat 3 cc. per gallon to 65,000 
bbls. of gasoline in two hours, using 
only two 20-HP LIGHTNINs 

Blend 10,000 gals. of lube oil to 


complete uniformity in 20 
with ao 5-HP LIGHTNIN 


minutes, 


Cut back asphalt sofely, @ of the 
time required by recirculation —using 
o LIGHTNIN Mixer in the storage tank. 


Blend rapidly, to full uniformity 
in tanks as large as 150,000 bbls. 


FOR PETROCHEMICAL MIXING, 
hydrogenations, solids suspensions, 
high-efficiency stripping opera 
tions, LUGHTNIN turbine mixers 
offer complete adaptability to 
the process. Sizes | to 500 HP 


“Lightnin Mixers. 


FOR CAUSTIC TREATING, feed 
woter treating, preporing spe- 
cialties, and dozens of other jobs, 
you can standardize on LIGHT 
NIN Portable Mixers. Thirty models. 
Sizes Vs to 3 HP. 


MIXING EQUIPMENT Co., Inc. 


131 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


DH-.50 Laboratory Mixers 
B-75 Portable Mixers (electric 
and air driven) 

B-102 Top Entering Mixers 
(turbine and paddle types) 
B-103 Top Entering Mixers 
(propeller type) 

B-104 Side Entering Mixers 
B-106 Condensed Catalog 
(complete line) 

8-107 Mixing Dota Sheet 





Please send me the catalogs checked at left. 


Nome Title 


Company 


Address 


City 


You can save thousands of hours of blending time with 
LIGHTNIN Mixers. 

These units give you up to ten times the volumetric 
flow possible with other blending methods. That 
means you save money by reducing HP jnput, as well 
as turnover time. And you multiply the productive 
capacity of your tankage. 


GUARANTEED to do the job right 
Results are guaranteed on a money-back basis when 
you use LIGHTNIN Mixers. You get 100% protection 
—full insurance that the mixer will do the job it is 
supposed to do. Field experience on thousands of 
installations, plus 25 years of research in fluid mixing, 
make this guarantee possible. 

There's a LIGHTNIN sales engineer near you, ready 
to give you prompt service and answer your questions 
on fluid blending. Call him today—or write us for full 


information on LIGHTNIN Mixers. 
a) 


GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Catalogs 
contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete description 
of LIGHTNIN Mixers 


MIXCO fluid mixing specialists 
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If You Build a 40,000 b/d Refinery: 


instead of 
INDIVIDUAL 
UNITS 








Investment in 


Process Units $11,800,000 $12,600,000 


Investment in 
Offsite Facilities 8,900,000 14,000,000 








Total Investment 20,700,000 26,600,000 
Investment/bbI ......... 517 665 





Operating Cost/bbi.. . 49.5¢ 











mei 








Combination Processing Can... 


Cut 22% off Investment Costs 


By N. R. ADAMS and W. J. PRICE heat exchangers to maintain a reasonable heat 
M. W. Kellogg Co., New York balance in the plant 


EFINEI o ra Combination processing, on the other hand, 
| RS today can cut 22° off the capital 


utilizes the same processes—but in an integrated, 
investment required to build a new 40,000 interdependent and centrally controlled process 
b/cd complete refinery by employing combina ing sequence. Intermediate storage for partially 
tion processing instead of putting up a group of finished products is either greatly reduced or 


climinated entirely, and there is continuous flow 
from one Operation to the next. 


separately Operated individual units 
In addition, they can reduce the Operating Costs 


of that plant by about 9.5“. Ihe basic economies which result from com 
Similar savings can be realized in smaller sized bining four, five and even more process steps 
plants. A 20,000 b/cd combination refinery would into a single, centrally controlled operation in 
cost 20% less to build and 11% less to operate clude those stemming from lower capital invest- 
than a conventional plant with separate operating ment, lower operating costs and better yields 
units. For a 10,000 b/d refinery, the savings : 


”» 


the latter due to reduction of evaporation and 
would be 2: on investment and 13.5% on 


other losses 
operating Costs All of these points can be related to the process 
equipment involved, but even this is not the 
whole story by any means. Very roughly, refiners 
employing sequence type unit operations have for 


years been spending about as much capital for 
ize a Conventional or non-combination refinery as off-site facilities 


What Combination Processing Is 


In order to explain more fully the term “com 
bination processing,” it is first necessary to visual 


as they have for the process 


consisung of a series of individual processing equipment itself. Today, it is possible by well 


units, each one independently operated and sep integrated combination processing not only to 
arately controlled. The plant is complete with in cut the cost of processing equipment from 5 to 
processed prod 157, but to reduce the ratio of the cost of off-site 
ucts, transfer piping and pumps to move these 


termediate storage for partially 


facilities to process units from about 100% to a 
semi-finished products to and from storage, and value of approximately 70 to 75% 
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COMBINATION PROCESSING REFINERY 


tankage, 


The overall combined effect 
in the potentiality of being able to 
erect complete new combination type 
oil refineries at perhaps 80% of 


results 


the 
cost of building comparable equip 
ment incorporating numerous individ 
ual process units. While the above in 
vestment figures are very general, they 
do serve to emphasize one aspect of 
the financial significance of utilizing 
the most modern types of petroleum 
processing. 

The idea of combining unit oper 
ations is not a new one. It was widely 
accepted by refiners as early as 1930, 
and it might even be a bit difficult to 
establish when and where the 
first step in this direction was achieved. 
The important point, however, is that 
the development of many new refin 
ing recent years has 
brought about the opportunity to in 


just 


processes in 


corporate successfully improved meth 
ods into overall integrated plants. No 
ticeable among such new processes are 
catalytic cracking, catalytic reforming, 
solvent decarbonizing, continuous cok 
ing and others 


What Are the Figures? 


Leaving the broader aspects of the 
subject for a moment, it would seem 
of general interest to set up specific 
even though hypothetical refinery 
and study in detail the 
various elements of the cost involved 
Suppose, for example, it is assumed 


Causes some 


that one is interested in the refining 
of a typical low. sulfur paraffinic 
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eliminates 


centralizes manufacturing activities, 


lexas, and that 
the products required are motor gaso 
line, Kerosine, No. 2 heating oil, and 
bunker fuel oil. A 
sequence might well be topping, vac 
uum distillation, recycle fluid catalytic 
cracking, polymerization, 
catalytic reforming and gasoline treat- 
ing. A normal overall yield structure 
for such an operation would be ap- 
proximately as shown in Table 1. 
Process equipment capacity for a re- 
finery charging 10,000 b/cd of crude 
would be 


crude oil such as East 


logical processing 


catalytic 


necessarily about as indi- 
cated below: 
Crude topper and 
10,000 bcd. 
Fluid catalytic 
covery unit 


(6250 b ed 


vacuum flasher 
cracker and gas re- 
$600 b cd fresh feed 


reactor thruput). 


while 


mn 


intermediate 


Fixed-bed platinum catalytic reformer 
1500 b/cd. 
Catalytic polymerization | 
b cd polymer product 


nit—299 
Gasoline and kerosene sweetening ca- 
pacity—7141 b/cd. 

Let us further assume that we wish 
to study the economic aspects of com- 
bination versus individual sequence re- 
fining Operations in terms of crude 
running capacities of 10,000, 20,000 
and 40,000 barrels per calendar day. 

Of immediate interest are the in- 
vestment requirements to produce the 
results indicated above. For purposes 
of orientation, with special emphasis 
on maintaining all cases on a strictly 
comparable basis, the figures in Table 
2 are suggested. It should be pointed 
out that in selecting East Texas crude, 





Table 1—Overall Yield Structure 


Total 

bast 
Texas 
Crude 


line 
Pool 
61.4 
6141 
59.8 


Vol 
BPCD 
Gravity, 
Wt 
KVP 
Octane Number 
CER-R 
CFR-R EI 
CFR-R+2.7cc TEI 
CFR-R+lL6écc TEI 
Viscosity: SES 122°8 


on Crude 100.0 
10.000 
API 38.4 
on Crude 
10.0 
(cl) RIS 
gal RY 
gal 
gal 


> 
~- Uecc 


*Fuel Oil Equivalent 


Pre- 
Gaso- mium 
Gaso- 
line 
21.5 
2149 
59.8 


No. 2 
Fur- 
nace 
Oil 
12.9 

1290 

29.4 


Regu- 
lar 
Gaso- 
line 


Coke 
(Non- 
Fuel Recov- 
Gas erable) 
<> 


516" 


Kero- 
sene 


Fuel 
Oi 
11.2 
1120 
11.0 


wWw9 
1992 


SOR 


10.0 
1000 
41.8 


49 


10.0 
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INDIVIDUALIZED UNIT OPERATION «of samc 


ity, tankage and processing units 


an ideal feed stock is under consid 
eration. Little corrosion protection 1s 
required, and treating costs are low 
In the refining of sour crudes, both 
investment and operating costs would 
be increased. 

The investments tabulated in Table 
2 show that savings in capital costs 
occur principally in the off-site facili- 
ties. The largest single reduction in 
investment is realized by eliminating 
the intermediate storage capacity and 
its piping. Consolidation of buildings 
both in the process and off-site facil 
ties also cuts costs. By placing the 
different processes as close as possible 
to the central control house, it 1s fur- 
ther possible to reduce the costs of 
roads, fences, utility piping and fa- 
cilities, temporary services and con- 
struction facilities, and construction 
equipment and costs 

The next element of financial im 
portance to consider could very well 
be the direct operating cost. To this 
end there are listed in Table 3 ap 





proximate refinery) operating Costs 
broken down into the generally ac 
cepted categories of battery limit (di 
rect process) costs and other refining 
costs identified herein as general re 
fining expense. By way of explanation, 
the former figures include such items 
as Operating labor, fuel, power, steam, 
water, compressed air, maintenance 
(labor and material), royalties and all 
chemicals, catalysts and general sup 
plies normally consumed within the 
process area limits. The general re 
finery expense item includes all other 
direct charges except depreciation, in 
terest, property taxes and insurance 
For purposes of simplification, the lat 
ter items will be handled in this re 
port as if in a separate category and 
treated as a function of refinery in 
vestment. With the above brief ex 
planation the refinery operating costs 
previously referred to should be ap 
proximately as shown in Table 3 
Although there are savings in utili 
ties and maintenance charges, the larg 





Table 2—Approximate 


Type of Capacity 
Operation b cd Process Only 
10,000 $ 5,200,000 
20,000 7,800,000 
40,000 O00 000 
10,000 .500,000 
20,000 .200,000 
40,000 12.600.000 


Combination 
Combination 
Combination 
Ind. Units 
Ind. Units 
Ind. Units 


Off-site Facilities Total 


Investment Requirements 


Invest- 
ment 
BPC’) 
Crude 
$ 3,900,000 $ 9,100,000 $ 910 
§ 900,000 13,700,000 685 
& 900,000 20,700 000 517 
6,200,000 11.700.000 1170 
9 000 D000 17,200,000 RHO 


14.000 000 26.600. 000 66‘ 





PETROLEUM PROCESSING, October, 1953 


ipproximiate capac 


are sprawled over wide area 


est reduction in direct operating Costs 
tor combination units is derived from 
The esti 
mated total refinery pay roll for all 
cases is presented in Table 4, and the 
advantage of combination over in- 


smaller labor requirements 


dividual type units in minimizing la 
bor charges is clearly illustrated. 

Having covered investment and op 
erating cost requirements, as well as 
yields, there needs to be supplied only 
raw material costs and finished prod 
uct values te complete all of the ele 
ments necessary for an overall eco 
nomic evaluation of the basic prob- 
lem. Such a study has been carried 
out and is presented in Table 5 as- 
suming current U. S. eastern seaboard 
prices for both crude oil of the speci 
fied quality and for all finished petro 
leum products 

Since many refiners are interested 
in economic studies where fuel oil 
prices are lower with relation to gaso 
line than on the eastern seaboard and 
where competition with low cost nat 
ural gas affects the value of refinery 
vas for use as fuel, there has been in 
cluded in the report a study reflecting 
U. S. Gulf Coast conditions relating 
to crude oil costs, product price struc 
ture, et 
6 


This study is shown as lable 


The overall economic summaries 
shown in Tables 5 and 6 clearly point 
out the financial advantages to be 
gained by employing combination 
processing type refineries. Savings in 
direct Operating costs and investment 
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Combination Processing 





Table 3—Direct Refinery Operating Costs for 
East Coast and Gulf Coast Areas 


General Refinery 
Process Only Expense 

Type of Capacity Fast Gulf Fast Gulf ——— f.ast—_—_—— ———Gulf ——_ 

Operation b/cd $c/d $/cd $/cd $/cd $/cd c/bbl. $/cd c/bbl. 
Combination 10,000 §,632 4,746 785 785 6,417 64.2 5,531 §5.3 
20,000 9,544 7,890 1,050 1,050 10,594 $3.0 8.940 44.7 
40,000 16,550 13,460 1,370 1,370 17,920 44.8 14,830 37.1 
10,000 6,49* 5,521 921 921 7,416 74.2 6,442 64.4 
20,000 10,663 8.826 264 1,264 11,927 59.6 10,090 50.5 
40,000 18,082 14,653 1,733 1.733 19,815 49.5 16,386 41.0 


Total Operating Costs 


Combination 
Combination 
Ind. Units 
Ind. Units 
Ind. Units 





along with a small quantity of “float- 
ing” auxiliary storage capacity will, 


Table 4—Total Refinery Personnel— 
Combination Processing vs. Individual Units 


Plant Capacity, b/cd 
Type Operation 
nation 
Operating Dept.* 
Combination Unit 35 
Topping and Vacuum 
Catalytic Cracking and 
Gas Recovery 
Catalytic Reforming 
Catalytic Polymerization 
Gasoline and Kerosine Treating 
Pumping, Gauging and 
Ethyl Blending 
Boiler House and 
Water Supply 
FOTAL OPERATING 
Maintenance Dept.* 
Supervisory, Clerical 
and Service 
POTAL REFINERY 
PERSONNEL 


* Including Foremen 


-——10,000-—. _——20,000——- _ ——-40,000-— 


Combi- Individual Combi- Individual Combi- Individual 
Units 


nation Units nation Units 


43 51 





increase the earning potential of an 
integrated unit to 1% to 2 times the 
return expected of a refinery made up 
of individual units. 

It is also interesting to note the 
effect of plant capacity on earnings. 
On the Gulf Coast where competition 
is particularly keen, for instance, con- 
struction of a refinery to process only 
10,000 b/cd of crude would hardly 
be considered. Plants to handle 20,000 
to 40,000 b/cd crude, however, show 
attractive returns. A small combination 
refinery on the East Coast would have 
a reasonable payout, although it prob- 
ably would not be advisable to con- 
sider a plant much smaller than a 
10,000 b/cd refinery of the individual 
unit type. 

In regions isolated and less com- 
petitive than either the eastern sea- 
board or Gulf Coast, a plant to refine 
10,000 b/cd crude or even less would 
probably offer a much better return 
on investment than has been shown 
in Tables 5 and 6. In any event, a 
combination processing sequence 
would maintain the economic advan- 
tage over a plant composed of indi- 
vidual units. 
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Objections to Combination Processing 


In general, the advantages to be 
gained in combination type processing 
far outweigh the objections raised by 
refinery operators, but it may be 
worthwhile to bring out some of the 
design considerations checked most 
carefully by refiners who are inter- 
ested in building combination units. 

One of the most important points 
to be resolved concerns turnarounds 
on the refinery equipment. In combi- 
nation refineries which were con- 
structed for a minimum investment 
and employ total integration includ- 
ing maximum heat exchange between 
the different processes, it is usually 
necessary to bring all the equipment 
off stream at one time to perform 
routine inspection and maintenance 
work. With the reduced amount of 
labor available in refineries employing 
combination type processing, either 
outside maintenance personnel must 
be available for short periods in order 
to facilitate fast turnarounds or the 
plant must stay off stream for longer 
periods than found necessary in in- 
dividual unit type refineries. 

Proper design of the integrated unit 


however, allow the refiner to stagger 
the inspection and maintenance sched- 
ule on the various unit processes in 
order to keep some of the equipment 
on stream at all times. The problems 
of maintenance and time off stream 
can, therefore, be solved without in- 
creasing the investment appreciably 
above the minimum or changing the 
direct Operating costs significantly. 

Another frequently mentioned ob- 
jection to combination units involves 
the effect of operational upsets on the 
various processes. It has been pointed 
out often that unstable operation on 
one unit will be reflected in the con- 
trol of other dependent processes. 
Modern instrumentation, which af- 
fords continuous recording and graph- 
ic presentation of the process opera- 
tions at a central control panel along 
with the automatic control of process 
conditions, has essentially eliminated 
any trouble in operating and control- 
ling modern combination units to the 
extent that operational upsets are of 
little consequence 

Many refiners and operators are 
also concerned with the possible ex- 
tent of damage to an integrated re- 
finery should fire or other disaster 
strike. Since all of the units are closely 
concentrated around the control house, 
this is, Of course, a very important 
consideration. It is felt, however, that 
the proper physical layout of equip- 
ment, good materials and fireproofing, 
better methods of combating unusual 
incidents, and carefully scheduled in- 
spections minimize such problems to 
the degree that the refiner can no 
longer seriously object to combination 
units. 


Why the Delay in Acceptance? 


A question frequently asked is 
“Why, if combination processing was 
accepted so long ago, hasn’t it been 
more widely adopted?” The answer to 
that lies in part with the rapid devel- 
opments in processing technology 
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Table 5—Overall Economic Summary—wU.S. East Coast 


——Capacity —10,000 b cd-— Capacity —20,000 b cd—— ——Capacity 40,000 b cd-— 
Combination Individual Combination Individual Combination Individual 
Processing Units* Processing Units* Processing Unit* 


Product Credits Unit Value BPCD $/Day BPCD $/Day BPCD $/Day BPCD $/ Day BPCD $/Day BPCD $/Day 


56,682 8456 $§,759 
15,968 95,904 15,708 94,342 


Premium Gasoline $0.157/Gal. 2149 14,171 2114 13,940 4298 28,341 4228 »7,879 8596 
Regular Gasoline $0.143/Gal 3992 23,976 3927 23,586 7984 47,952 7854 47,171 
Kerosine $0.1135/Gal. 1000 4,767 1000 4.767 2000 9.5434 2000 9 $44 4000 19.068 4000 19,068 
No. 2 Heating Oil $0.1035/Gal. 1290 5,608 1290 5,608 2580 11,215 2580 11,215 S160 22,431 5160 22,431 
Fuel Oil $2.35/Bbl 1120 2,632 1120 2,632 2240 5,264 2240 5,264 4480 10,528 4480 10,528 
Fuel Gas (F.O.E.) $2.35, Bbl 516 1,213 516 1,213 1032 2,425 1032 2,425 064 4850 2064 4,850 


POTAL CREDITS §2,367 51,746 104,731 103,488 209,463 206,978 


Debits 


Crude Cost Delivered 
$3.46/Bbl 34,600 34,600 69,200 69,200 138,400 138,400 
Total Refinery Operating 

Costs 6,417 7,416 10,594 11,927 17,920 19,815 
Depreciation on Process 

Equipment @ 10% 1,425 1,507 2,137 2,24 
Depreciation on Offsit« 

Facilities @ 5% 534 849 RO8 1,233 1,219 
Interest @ 4% 997 1,282 1,501 
Property Taxes & Insurance 

» 3% 748 962 1,126 1,414 1,701 2,186 

POTAL DEBITS 44,721 46.616 85,366 87,906 164,741 


3.233 4,452 


1,918 
1,885 2,268 2,915 


168,686 
Net Credits—$/Day 7,646 5,130 19,365 15,582 


44,722 38,292 
Net Credits—$/ Year 2,790,790 1,872,450 7,068 225 5,687,430 


16,323,530 13,976,580 
lotal Refinery Investment 9,100,000 11,700,000 13,700,000 17,200,000 20,700,000 26,600,000 
Yearly Net Return, Percent 


on Total Investment** 30.7 16.0 51.6 33.1 78.9 52.5 


* Gasoline yields for all of the individual process cases have been debited by one volume percent yield basis crude to allow for incremental 


evaporation losses 


** Before Federal Corporation Taxes, but after all fixed charges including depreciation 





Table 6—Overall Economic Summary—U.S. Gulf Coast 


——Capacity —10,000 b/ed—. -——Capacity -20,000 b/cd-—— —— Capacity 40,000 b/cd —— 
Combination Individual Combination Individual Combination Individual 
Processing Units* Processing Units* Processing Units* 


Product Credits Unit Value BPCD  $/Day BPCD $/Day BPCD = $/Day BPCD $/Day BPCD $/Day BPCD $/Day 


Premium Gasoline $0.137/Gal 2149 12,365 2114 12,164 4298 24,731 4228 24,328 8596 49 461 8456 48.656 
Regular Gasoline $0.123/Gal 1992 20,623 3927 20,287 79R4 $1,245 7854 40,574 15,968 82,491 15,708 81,148 
Kerosine $0,100, Gal 1000 4.200 1000 4,200 2000 & 400 2000 & 400 4000 16,800 4000 16,800 
No. 2 Heating Oil $0.0925/Gal 1290 §,012 1290 §,012 2580 10,023 2580 10,023 5160 20,047 5160 20,047 
Fuel Oil $1.95 /Bbl 2 2,184 1120 2,184 2240 4,368 2240 4,368 4480 8,736 4480 8,736 
Fuel Gas (P.O.E.) $0.60/BblI . 310 516 310 1932 619 1032 619 2064 1,238 2064 1,238 


POTAL CREDITS 44,694 44,157 89,386 88,312 176,625 


Debits 


Crude Cost Delivered 


$3.05/Bbl 30,500 30,500 61,000 61,000 122,000 122,000 
Total Refinery Operating Costs 5,531 6,442 &,940 10,090 14,830 16,386 
Depreciation on Process 

Equipment @ 10% 1,425 1,507 2,137 
Depreciation on Off-site 

Facilities @ 5% 849 ROR 233 1,219 1,918 
Interest @ 4% 997 1,282 1,501 
Property Taxes & Insuranc« 

1 i 


3,233 3,452 


> 748 gi 


1,126 414 7 2,186 
POTAL DEBITS 9,735 41,542 75,512 7 RO! 2 143.8 
Net Credit $/Day 4959 2,61° 13,874 10,443 33,522 27,768 
Net Credits—$/ Year 1.810.035 954,475 5,064,010 K11.69 12,235,530 10.135.320 
lotal Refinery Investment 9,100,000 11,700,000 13,700,000 17,200,000 20,700,000 26,600,000 
Yearly Net Return, Percent 


on Total Investment* * 19.9 8.2 37.0 59.1 1K] 


* Gasoline yields for all of the individual process cases have been debited by one volume percent yield basis crude to 
mental evaporation losses. 


** Before Federal Corporation Taxes but after all fixed charges including depreciation 


allow for incre 
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brought about by the second World 
War 

When the war broke out, it became 
necessary to undertake a sizable ex 
pansion program in the petroleum in 
dustry to supply the urgently needed 
aviation and motor gasolines and other 
products to meet our critical wartime 
requirements. Production in quantity 
at the earliest possible moment became 
all important, and competition became 
a secondary consideration 

It had become quite apparent that 
catalytic cracking offered the best 
method for producing large quantities 
of high octane gasoline although the 
process was relatively new and un 
tried. Designers also recognized the 
fact that numerous problems would 
arise in putting the catalytic crackers 
into commercial operation, and that 
many new improvements and devel 
opments were yet to be made in the 
field of catalytic cracking. This caused 
designers generally to isolate such 
units 

Besides installing many catalytic 
cracking units, refiners found similarly 
that other new processes such as 
catalytic reforming, catalytic poly 
merization, alkylation and tsomeriza- 
tion were required to furnish high 
octane gasoline for wartime use 

Thus, the petroleum industry was 
faced with the problem of utilizing 


many new processes to meet abnor 


mally high production rates and the 
uncertainty as to the ability of a peace 
time economy to absorb the produc- 
tion from the new units. Under the 
conditions that existed combination 
type processing was hardly feasible, 
and the refining industry necessarily 
turned to individual type processing 
units for the duration of the war 


Revival of Combination Processing 


Ihe return of a competitive and 
more stable market after World War 
Il once again caused refiners to think 
in terms of reducing capital invest 
ments and operating costs through the 
integration of unit processes. The ex- 
perience gained in combination proc 
essing before the war along with the 
vast Knowledge obtained in catalytic 
processes during the war made it pos 
sible to incorporate operations such 
as catalytic cracking into combination 
refineries which offered high stream 
efficiency, excellent flexibility in op 
eration and product distribution, and 
low initial investment and operating 
costs 

The post-war building programs in 
cluded numerous combination thermal 
cracking refineries in both South 
America and Europe, and these com- 
bination units were typical of the ther 
mal units constructed in the United 
States prior to World War Il. Most 
of the modern combination cracking 
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schemes included atmospheric top- 
ping, vis-breaking, recycle gas oil 
cracking, thermal reforming and gas 
recovery. All of the units known to 
the authors have operated quite satis- 
factorily, and stream efficiencies on 
the order of 90° are easily main- 
tained. Excellent flexibility in product 
distribution has been obtained, and 
the refiners are reporting low direct 
operating costs 

In the United States and Canada, 
there has also been some post war 
construction of new combination re- 
fineries, as well as expansion and mod- 
ernization programs which integrated 
existing units with new facilities. One 
refiner, for example, installed a com- 
bination topping-solvent decarboniz- 
ing unit along with a new catalytic 
cracker-catalytic polymerization unit 
in modernizing and expanding his ex- 
isting thermal cracking refinery. 

At another location a refiner built 
a completely new integrated refinery 
consisting of atmospheric topping, de- 
layed coking, fluid catalytic cracking, 
thermal cracking and gas recovery fa- 
cilities. Still another operating com- 
pany incorporated various processes 
including catalytic cracking in a com- 
pletely integrated plant 

All of these units have operated 
very successfully to obtain the advan- 
tages claimed for combination units. 
Currently a very large modern com- 
bination type refinery of unique de- 
sign is under construction in the U.S 
The reasons behind the above indi- 
cated trend are rather obvious—and 
mainly financial 


Outlook for the Future 


Ihe petroleum industry today ts 
faced with a highly competitive mar- 
ket, and this situation is almost cer- 
tain to continue in the future. In order 
to cope with the increasing compet 
tion, refiners have one outstanding 
tool—combination processing. 

Savings in both investment and op 
erating costs when utilizing integrated 
refineries have been demonstrated, and 
the present trend towards combina- 
tion units shown by the refinery plan- 
ning now in progress indicates that 
most, if not all, of the future refin 
ing capacity will be of the combina- 
tion type 
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uccessful Analyzer Samplers 


They lick the problem of delivering representative 
samples to continuous process stream analyzers 


By B. W. THOMAS and R. L. MARTIN 


Humble Oil & Refining Co., Baytown, Texas 


N the installation of each continu 

ous plant analyzer unique problems 
are encountered in supplying a test 
sample continuously suitable for the 
instrument and consistently representa 
tive of the 
analyzed. 

Factors requiring particular atten 
tion for vapor phase analyses include 
pressure, temperature, flow rate, rela 
tive vapor pressures of mixture com- 
ponents, and checking of analyzer sen- 
sitivity and drift. All installations must 
be made according to established safe- 


process stream being 


ty codes for the area of operation. 
It is the purpose here to describe two 
specific systems with which satisfac 
tory performance of continuous plant 
analyzers may be achieved and to dis- 
cuss practical means by which some 
of the attendant problems were over- 
come. 

One sampling system was designed 
to furnish gaseous test samples to one 
analyzer from three process liquid 
streams and a liquid reference mixture, 
15 minutes each, per hour. The three 
streams represented parallel process 
operations and each stream contained 
the same three hydrocarbons in vary- 
ing concentrations. Density for the 
three components ranged trom 0.6 to 
0.63 gms/ml and their boiling points 
ranged from 14 to 18° I 

It was the purpose of the analyzer 
to measure One Component Only in the 
range of 0 to 20 mol per cent. Because 
of the boiling point difference between 
the lightest and heaviest component in 
this stream, precautions were exercised 
to prevent fractionation during conver 
sion of liquid phase products to vapor 
phase test samples. A_ ijaboratory- 
analyzed portion of one of the plant 
streams was found satisfactory for 
use as a reference test sample in this 
system. 

The other sampling system was ar- 
ranged to furnish test samples to three 
separate analyzers from one process 
stream. In addition, one analyzer was 
equipped for automatic 15-minute test 
periods on a reference sample once 
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every three hours. Five different hydro 
carbons and one nonhydrocarbon were 
contained in the process stream being 
monitored by the three analyzers. Den 
sities of the several components in 
this stream ranged from 0.6 to 0.9 
gms/ml and their boiling points 
ranged from 10 to 93° F. Two 
of the analyzers were selected for 
measurement of individual hydro 
carbons 

Because of the extremely wide range 
of densities and boiling points covered 
by the components of this mixture un 
usual care was required to maintain 


Stream composition during conversion 
of the liquid phase stream to a vapor 
phase test sample. 

Use of a portion of this stream as 
a reference sample was unsatisfactory 
because of stratification on storage and 
because of fractionation at low vapori 
zation rates. A special mixture of two 
of the hydrocarbon components only 
was employed as a reference sample 
for the infrared analyzer 

The above sampling systems—No. 
| for one infrared analyzer operating 
on three process streams and No, 2 
for an infrared, an ultraviolet and a 
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SYSTEM NO. 1 


One analyzer on three streams 





Legend for System 1 


P,--Liquid stream pressure, 150 psig 

Pe—Vapor sample pressure, 7 psig 

P’s-Reference sample pressure, 10-15 psig 

Py—Test sample pressure, <0.5 psig 

PV-—-Steam heated pressure reducer and vaporizer 

PR -Pressure reducer 

F—Flowrators on flushing line, 200 ml/min 

{--Flowrator on test sample, 10-15 ml/min 

M, -Sample manometer, 3} mm. Hg 

Me--L ‘quid safety: closes Vs, stops flow to ana 
lyzer 

My —-Safety valve, 100 psig. 


Vi, Ve. Vae Ve~Normally closed solenoid valves 
operated by I-hr. cycle timer, open 15 min 
each per hour 

Ve—-Normally open solenoid valve; closed only by 
liquid entering mercury contact switch Me 

Syn —Point for manual injection of synthetic mix 
ture 

Analyzer—-Nondispersion infrared gas analyzer 

Ref. sample-—laboratory analyzed liquid from 
Stream 4; propane cylinder equipped with sight 
giass and safety pip valve 

Dotted tine Indicates special analyzer room; not 
in main control house 





total hydrocarbon analyzer operating 
on One process stream—are shown 
graphically in the accompanying draw- 
ings. Legendary information is pre- 
sented in the accompanying tables. 


Pressure, Temperature and Flow Rate 
Must be Controlled 

For the two sample systems de- 
scribed, vapor phase samples were 
analyzed continuously at atmospheric 
pressure. Samples were withdrawn 
from the liquid process streams at a 
pressure of 150 psig. Steam-heated, 
pressure-reducing valves were placed 
in close proximity to point of with 
drawal in order to minimize liquid 
holdup. These steam-heated valves 
functioned as liquid sample vaporizers 
and as pressure reducing valves. In 
System No. 1 samples at the reduced 
pressure of 6-7 psig. were passed 
through 150 ft. of steam traced cop- 
per tubing to the analyzer room and 
continuously vented through flow rate 
indicators. 


St2 


At a vapor sample flow rate of 
about 200 ml/min. in these lines a 
maximum of 5 minutes was required 
for fresh sample from the process to 
reach the analyzer. Portions of the 
flushing streams and a reference sam 
ple were caused to pass sequentially 
to an infrared analyzer by means of 
solenoid valves and a cycletimer. 

In System No. 2 liquid sample was 
circulated 300 ft. from a process pump 
discharge to within a few feet of the 
analyzer room and returned to the 
pump suction. Liquid sample from the 
circulating stream at 150 psig. was 
passed through a steam-heated pres 
sure reducer and vaporizer valve with 
a pressure reduction to 7 psig. 

fo maintain liquid phase composi- 
tion in the vapor phase sample two 
additional pressure reducing valves 
were required in the streams to the 
three analyzers. Partially flattened cop- 
per tubing also aided in furnishing 
well-mixed, low-time-lag vapor phase 
sample to the instruments. Final flow 


control of test sample to the three 
analyzers was accomplished through 
use of individual stainless steel needle 
valves and low capacity flow rate in- 
dicators. 

lemperature control of the samples 
through the tufrared analyzers was 
accomplished by means of a coiled 
tube inside of the analyzer thermo- 
stated cases. 


Vapor Pressure Differences May 
Cause Errors 


Because of the relatively fast and 
continuous flushing rate of sample 
from the process streams, no particu- 
lar difficulty was experienced with 
fractionation in the three-stream anal- 
yzer system. It was found satisfactory 
to employ one of these streams as the 
reference sample. The reference sam- 
ple was analyzed in the laboratory 
prior to use for this purpose. A sep- 
arate line of “%4-in. pipe was employed 
for filling the reference sample drum 
with liquid from the process stream 
By maintaining the analyzer room 
temperature above 70° F.. sufficient 
pressure was exerted by the stream 
components in System No. 1 to fur- 
nish reference sample to the analyzer. 
Reference sample was withdrawn from 
the liquid phase through a dip pipe 
to the bottom of a storage drum. After 
use of about 80° of each reference 
sample the remainder was discarded 
to avoid compositional changes result- 
ing trom vaporization within the drum. 

Because of the wide density (0.6 to 
0.9 gms/ml) and boiling point (—10 
to -} 93° F.) range on the stream being 
handled by System No. 2, considerable 
difficulty was experienced in main 
taining liquid phase composition in 
the vapor phase sample. This was es 
pecially true in attempting to employ 
a laboratory-analyzed stream sample 
as a reference for checking zero drift 
automatically on the infrared analyzer 

Ihe five hydrocarbon components 
were considerably lighter in liquid 
phase density but higher in boiling 
points than the non-hydrocarbon com 
ponent. As a result of the density 
differences an apparent separation into 
two phases occurred upon standing in 
the reference sample drum and mate 
rial withdrawn from the lower half of 
the drum usually contained an errone- 
ously high concentration of the high 
density non-hydrocarbon component. 

Boiling point differences in the 
stream components also tended to 
cause an excessive concentration of 
the low-boiling non-hydrocarbon com- 
ponent in vapor samples withdrawn 
from the reference drum. Since these 
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cflects were additive, use of the stream 
sample as a reference for the instru 
ments in System No imprac- 
tical 


2 was 


Analyzer Sensitivity and Zero Drift 
Require Systematic Checking 


Instruments without drift in zero 
position and without fluctuations in 
sensitivity do not appear to have been 
achieved by instrument manufacturers 
to date. Correction and/or compensa 
tion for these variables in laboratory 
equipment may be overcome with com 
parative ease. 

In plant installatio however, 
many factors beyond easy control have 
contributed toward amplification of 
errors caused by variations in analyzer 
sensitivity and zero positions. So se 
rious are these errors in most 
that systematic means must be provid 
ed for their measurement and control 
in plant applications 

This is especially true for recorder 
response of plant instruments in which 


cases 


optical systems have been designed 
and sensitized for single component 
analysis in mixtures containing three 
or more components, all of which 
possess similar optical characteristics 

Festing for analyzer sensitivity o1 
Zero”) position best be handled 
through use of synthetic mixtures, the 
composition of which stimulates that 
of the stream to be analyzed. An al- 
ternative procedure is to employ a 
laboratory-analyzed portion of the 
plant stream as a reference mixture. 


can 


In either case, storage and periodic 
passage of the known sample auto 
matically to an analyzer requires exact- 
ing control of composition, pressure, 
temperature, and flow rate. Two or 
more mixtures with variations in com 
position of the key component are 
sensitivity checks but one 
known mixture is adequate for meas 
urement of zero position or instrument 
response. 


needed for 


As indicated in the drawings, syn- 
thetic mixtures were injected manually 
for analyzer sensitivity checks. Fre 
quency of sensitivity checks depends 
upon the requirements of each instru 
ment and may vary from monthly to 
semiannually, 

In System No. 1 a laboratory 
analyzed plant sample is automatically 
injected once every hour for recorder 
zero checks. During passage of the 
reference sample, circuitry within the 
analyzer amplification system 
matically corrects for drift. 


aulo- 


In System No. 2 a special binary 
blend of the key component and one 
of the close boiling hydrocarbon com- 
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Three analyzers on one stream 





Legend for System 2 


Pump discharge on liquid 150 psig 

Pump suction on liquid stream, 50 psig 

Vapor sample pressure, 7 psiz 

Reference sample pressure, 10-15 psig 

Vapor sample pressure, 2 psig 

Test sample pressure <0.5 psig 

Steam heated pressure reducer and vaporizer 
Pressure reducer 

Flowrator on test sample, 10 ml/min 

Safety manometer, 3 mm. Hg 

Safety valve 100 psig 

\ Normally closed solenoid valves, operated 
”y 3-hr le timer, Vag open 15 min 
hrs 


tream 


every 


T Partially flattened Va-in. copper tube 
Syn—Point for manual injection of synthetic mix 
ture 
Nondispersion infrared gas analyzer for Com 
ponent A 
Ultraviolet spectrophotometer gas analyzer for 
Component B 
Total hydrocarbon, thermal conductivity anal 
yzer for Components A + B+ C4 D+ E 
Synthetic mixture of A and D. 
Dotted line— Indicates special analyzer room, ad 
jacent to main control room 


Ref. sample 





ponents is passed through analyzer A 
once every 3 hrs. Switching between 
the test and reference streams Is auto- 
matic but corrections for drift in this 
analyzer, as required, are achieved by 
manual adjustment. All test work on 
analyzers B and C of System 2 require 
manual introduction of Known sam- 
ples and manual correction for instru- 
ment drifts. 


Safety Is Byword 


First requirements of plant analyzer 
sample handling systems are that the 
overall installation strictly to 
safety precautions of the area in which 
the instruments are to operate. Both 
analyzer and sample system should be 
housed outside the process unit control 
room. Explosion-proofing of analyzer 
and all associated electrical circuits ts 
highly recommended. Means 
be provided to prevent excess pressure 
on analyzer sample cells. Vapors from 
test samples should be vented outside 
of the analyzer room. Reference sam- 
ple drums should be equipped with 


adher c 


should 


and safety pop 


analyzer 


indicators 
vented outside of 


pressure 
valves 
room. 
Referring to the drawings, Mi rep 
resents a mercury safety manometer 
in which pressure in excess of 3 mm 
of mercury is automatically vented to 
protect the analyzer sample cell from 
damage. A second safety feature was 
installed on the sample line of System 
No. | to prevent liquid entering the 
analyzer. This system 
mercury U-tube Mz equipped with 
electrical contacts. As liquid enters 
tube Me it causes mercury around the 
bottom electrode to make contact with 


consists of a 


a second electrode and close solenoid 
valve Vs. Thus, liquid in the test sam- 
ple will close the normally-open sole 
noid valve and prevent flow of liquid 
into the gas analyzer. 
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This article deals with work carried out at the 
Koninklijke / Shell - Laboratorium, on the testing of 
erosion-resistant cements as lining materials for cata- 
lytic cracking units. Among the factors governing the 
choice of material, in addition to erosion resistance, 
are dimensional stability during drying and firing, 
blistering tendency, ease of application and possibility 
of repair. Various test methods are described and the 
most suitable recommended for use. 


By A. J. van RIEMSDIJK and 
H. W. van der HOEVEN 
Koninklijke / Shell-Laboratorium 
Amsterdam, Holland 


“%, MENT liners are used to combat 
4 erosion and insulate equipment 
walls in many types of catalytic crack 
ing units usually 


insulating 


Regenerators are 
provided with a layer of 
cement, covered by a layer of erosion 
resistant cement. Spent-catalyst risers 
and regenerator cyclones are covered 
only with the latter type material, 
while reactor parts, generally, are not 
lined at all 

Choice of cement, though largely 
governed by its resistance to erosion, 
is also dependent on such factors as 
application, dimensional 
changes during drying, adherence to 


ease ol 
steel reinforcement and possibility of 
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repair. At spots of severe wear on the 
lining, a high-erosion resistance obvi- 
ously comes first, and if necessary the 
other requirements will be moderated. 
Elsewhere, easy applicability for in- 
stance, may be considered more im- 
portant than high erosion resistance 

In developing the test methods out 
lined below, these three factors have 
been considered 

|—Resistance to erosion. 

?-Ease of application and behavior 
in drying and firing. 
Mechanical properties and the 
influence of reinforcement. 


Determination of Erosion Resistance 


erosive action in 
catalytic cracking units were analyzed 

1—Erosion from catalyst movement 
in a fluid bed. \n this case, the angle 


Three types of 


FIG. 2—Test in dilute phase (catalytic blasting) at 


Erosion Resistance 


at which catalyst particles impinge on 
the wall is small. This type wear was 
estimated in a dense-phase rotary ero- 
sion test in which fluid bed regenera- 
tor conditions were approached. 

2—Erosion from a dilute-phase cat- 
alyst stream having a large impinge- 
ment angle. Because of thermowells 
in lines and roughness of the cement 
surface, a dilute-phase catalyst stream 
can impinge on the lining of risers and 
cyclones at a considerable angle. Tests 
imitating these conditions were devel- 
oped in which specimens were ex- 
posed to a catalyst at room tempera- 
ture and at 600° C. 

3—Erosion from a dilute-phase cat- 
alyst stream with a relatively low im- 
pingement angle. Stream conditions in 
cyclones, in particular, should be such 
that the impingement angle is low. 
Conditions occurring in regenerator 
cyclones were imitated in a test car- 
ried out in a special rig 

Dense-phase rotary erosion test. 
This test, intended to imitate condi- 
tions prevailing in the regenerator bed, 
was carried out in the apparatus il- 
lustrated in Fig. 1. 

Cement to be tested was placed in 
the annular groove of a stainless-steel 
dise rotating at the rate of 1600 to 
1700 rpm. in a fluidized bed, the tem- 
perature being maintained at 600° C 
by a heating coil. The fluid bed was 
agitated by action of the disc, and a 
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FIG. 3—Erosion test in dilute phase 


600° C 


vortex formed. Amount of 
characterized by loss in weight of the 
test specimen 

It was found that, although in this 
test speed of the catalyst relative to 


the cement is much higher 


Wear Was 


than in 
actual practice, loss in weight of the 
specimens was very low. 
‘Catalytic-blastine” at 20° C. 
vere 


A se- 
imitating erosion in a 
dilute phase with a catalyst stream im 
pinging on a wall at a large angle was 
performed by filling a laboratory-type 
of sand-blasting apparatus with spent 
catalyst (Fig. 2). 


test for 


The blast was directed at specimens 
consisting of a thin steel plate to which 
a layer of cement 5.5 mm. thick had 
been applied by trowelling. Some of 
these were allowed to set at room 
temperature for about 20 hr. and then 
heated to 110° C., at the rate of 10 
C. hr. Others were, after this treat- 
ment, fired by heating to 600° C. at 
the rate of 60° C. hr., maintained at 
this temperature for at least | hr 
then slowly cooled 

Experiments with reinforced cement 
were soon discontinued, because dry- 
ing and firing developed cracks, which 
in most cases widened rapidly during 
the test. 

To obtain reproducible results, the 
specimens at an angle of 45° were 
placed on a mounting 80 mm. from 
the blasting nozzle, and the time re- 


and 
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blasting) at 


FIG. 4—Ilest 


quired to penetrate the cement layer 
was measured. Particle speed in this 
test was about 65 m. sec. The catalyst 
impinged on an area of about 6 cm 
of the 
S50 kg. hour 


In view of the 


test specimen at the rate otf 
wide differences in 
results obtained for fired and non-fired 
specimens, it is essential they should 
exactly the 
ment as the 


The 


also be the 


be given same pre-treat 


cement used in actual 


practice erosive agent should 
same 

Penetration differ 
trom 15 to 400 
sec. Reproducibility was on the whole 
sauustactory. 


“Catalytic-blastine” at 


times of twelve 


ent cements varied 


600° C. In 
this test the sand-blasting apparatus 
was replaced by a metal-spraying pis 
tol (Fig. 3). Instead of metal powder, 
catalyst was fed into the pistol 

The specimen 
600° C. in an 
transferred to the 
without cooling 


was pre-heated to 


electrical furnace and 
apparatus 
fo keep the surface 
temperature of the specimen at 600 
C. it had to be placed at a distance 


of 30 cm. from the pistol 


testing 


Ihe surface 
temperature was measured by means 
of Seger cones and thermocouples 

As in the preceding test, time nec 
essary for the catalyst to penetrate a 
cement layer of 5.5 mm. was meas 
ured. Capacity of the powder tank ot 


the pistol limited the exposure time 


specime 


n 


after 
HOO ¢ 


exposure atalytic blasting at 


to 30 min. Ht the layer had not been 
penetrated within this time, penetra 
tion time calculated 
depth of the pit by 


Some test 


Was from. the 
extrapolation 
exposed specimens are 
shown in Fig. 4 

Particle speed could not be deter 
mined with any accuracy. The amount 
of catalyst impinging on the specimen 
was about 9 kg. /hr 


[his test appeared to be less severe 
than the preceding one: Penetration 
times varied trom about 350 to 9000 


sec. (extrapolated). 


Erosion testing in a test rie. AS an 
attempt to imitate the conditions pre 
vailing in an actual plant, a special 
test rig was built (Fig. 5 and 6). It 
consisted of a propane-air burner, de 
veloped by Koninklijke Shell-Labora 
torium, Delft, delivering a stream of 
hot flue gas, into which a continuous 
This 
stream passed through a riser and en 
test specimen 
and an observation window (Fig. 7) 


stream ot catalyst was injected 


tered a cyclone with a 


Ihe catalyst dropped into a hopper, 


where it was fluidized and recycled. 


Cements to be tested were exposed 
in the cyclone, mounted in a stainless- 
(Fig. &) The 
mounting was placed in line with the 
axis of the port flush 
the wall of Ihe loss in 


weight of the specimen was measured 


steel specimen-holder 


inlet and with 


the cyclone 
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FIG. 5 


alter 6 hr 


test conditions 


exposure under standard 


Conditions in the erosion test rig 
were 

Initial gas velocity in the cy- 

clone about 5 m./sec. 

Load ubout 1 kg./m 

Amount of catalyst entering the 
7-8 kg/hr 

In the test’s initial stage, erosion is 
caused by particles with a low im 
pingement angle. Subsequently, im 
pingement angles will increase owing 


cyclone 


to surface roughness (¢.g. aggregate) 


FIG. 7 


Schematic diagram of erosion test rig 


Test specimen in rig. Note specimen, illumination win 


and the figures will show a trend in 
line with the results of the foregoing 
test, where large impingement angles 
were employed. 

When tested by this procedure the 
cements could be distinguished into 
two broad groups: the first where the 
test plate lost more than 10 g. per run, 
and the second where it lost less than 
1 g. per run. The data of the second 
group lay so close together that it 
was almost impossible to draw con- 
clusions by comparison. 

In some experiments influence of 


dow (center), observation window (left) 


FIG. 6—Photograph of 





ame laboratory apparatus ready for use 


the surface condition of the cement 
was investigated. From two test plates, 
coated with different cements, the su 
face layer was removed by sand blast- 
ing before testing in the rig. Results 
showed that the erosion resistance of 
the one cement had decreased, while 
that of the other was still the same. 


Behavior of Cement in Drying, Firing 


Since all cements contain water as 
they are applied, certain dimensional 
changes develop during drying. 

When ready for use most cements 


FIG. 8—Variety of results obtained after samples are exposed 


in test rig 
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can be worked for a limited time only. 
because of setting. The length of this 
period differs and is usually given in 
the instructions for use received from 
suppliers. There are, 
“premixed type” 


however, some 
cements which do 
not show this phenomenon, but be- 
come hard owing to evaporation of 
the water to the air. At room tem- 
perature this takes a long time, espe- 
cially when a thin hard skin is formed 
which prevents the water in the soft 
layer underneath 


from evaporating 


easily 

Generally, drying can be speeded 
by increasing the temperature, but in 
some cases this may lead to blistering 
even when only a temperature increase 
of 10° C./hr., with sufficient air cir- 
culation, is applied. A suggestion that 
the blistering effect might be pre- 
vented or at least reduced by making 
nail holes in the cement layer after 
application, but before drying, proved 
to be of no practical value. To deter 
mine the tendency toward blistering, 
the following test was carried out. 

Test cubes of 2-in. dimensions were 
made and dried at room temperature 
for about 16 hr. Then the cubes were 
dried for 1 hr. at 100° C. and subse- 
quently heated to 600° C., which takes 
about 2!2 hr. The degree of blistering 
can usually be judged from the defor- 
mation of the cubes. 

To obtain an impression of the def 
ormation of the cements during drying 
and firing, conditions met in practice 
were imitated as far as the erosion- 
resistant lining is concerned. 

A layer of 20 mm. insulating ce- 
ment was applied to a steel plate, bear- 
ing studs to hold a reinforcement of 
Acme floor steel (thickness %-in.) 
suspended at a distance of % in. from 
the top of the insulating layer. Ce- 
ments to be tested were trowelled in, 
forming a layer of 1 in. thickness, 
flush with the reinforcement. 

After drying and firing, the forma- 
tion of shrinkage cracks and blisters 
was studied by visual examination. 

Most of the cements tested showed 
shrinkage and had become detached 
from the steel. Some also showed 
shrinkage cracks. Removal of the up- 
per layer by sand blasting revealed 
that part of the cracks were only of 
a superficial nature. 


Mechanical Properties of Cement 

The mechanical properties of the 
lining material are important for sev- 
eral reasons. In the first place cement 
must be sufficiently strong because the 
adhesion to the steel has been found 
to be almost nil. The lining must there- 
fore be kept in place chiefly by its 
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Tensile Strength of Cements in kg/cm? 


“Dried-fired- 

“Dried-broken- broken-repaired- 

repaired-dried” 
6 «¢ 


Dried 
Cement (20°C) 
A 20.0 
B 69.4 
Cc 28.8 
Dd 21.0 
I 32.2 
I 26.1 
G 0.1 
H 19.6 
J 21.0 
K 
5 
M 


“Dried-Fired” 


dried-fired” 
13.7 <§5 
39.9 128 13.2 
17.1 < 5.5 
16.6 18.3 10.9 
13.9 5 

7.1 8.3 

24.7 17 

19.5 6 

23.5 

14.5 

6.5 





anchorage with the steel reinforce- 
ment. Moreover, it must be capable 
of withstanding a certain amount of 
thermal and mechanical shock. Fi 
nally, the bond between insulating and 
erosion-resistant material and between 
an old and a new layer of the latter 
is important. 

lo gain an impression of the above 
mentioned properties of cements the 
following tests have been made: 

1—Tensile tests. 

2—Tensile tests with 
tensile test pieces. 


“repaired” 


3—Tensile tests to determine the 
adhesion to steel. 

4—Tensile tests to determine the 
adhesion of erosion-resistant cement to 
insulating cement. 

5——Impact tests. 

Tensile tests. The tensile strength 
of the cement was determined with a 
tensile test bar according to the Dutch 
Standard Specification for cement N 
495. Tests were carried out after dry- 
ing at room temperature and after 
drying and firing according to our 
standard procedure outlined above. 

The results are given in the accom- 
panying table. 

Tensile tests with repaired speci- 
mens. To estimate the strength of the 
bond in a repaired lining, test speci- 
mens were prepared as follows: 

One half of a test specimen pulled 
to fracture was placed in the standard 
mould for these specimens, then thor- 
oughly wetted, made up to a complete 
one with fresh cement mix and dried 
or dried and fired. Then the tensile 
strength of the new bar was deter 
mined. 

The results of the tensile tests with 
repaired cement test bars, viz. the 
“dried broken — repaired — dried” 
bars, and the “dried—fired—broken- 
repaired—dried—fired” bars are also 
given in the accompanying table. 

Tensile tests to determine adhesion 
to steel. The adhesion of cement to 
steel was measured with tensile test 


bars, with a small sand-blasted steel 
plate inserted in the narrowest part 
The test bars were dried and tested in 
a tensile testing machine 

The strength of most test specimens 
with steel inserts after drying was so 
poor that no tensile tests could be per 
formed. They quite often broke under 
their own weight. Only a few cements 
had a measurable adhesion (about 8 
kg./cm.*) to steel. 

No tensile tests could be performed 
after drying and firing, because by 
firing the adhesion is reduced to zero, 
due to oxidation of the steel surface 

Tensile tests to determine the ad 
hesion of erosion-resistant cement to 
insulating cement. The adhesion of the 
erosion-resistant material to the insu 
lating material was measured by the 
same technique as described for the 
repaired specimens. Broken test bars 
of insulating cement were “repaired” 
with erosion-resistant cement, dried or 
dried and fired, and tested for tensile 
strength. 

It appeared that in this test the 
halves of most of the repaired bars be- 
came detached during drying or fir- 
ing. Only one cement showed favor- 
able results. 

Impact tests. The erosion-resistant 
cements were subjected to impact tests 
to determine their reistance to me- 
chanical shock. 

Two types of tests were performed 
on the materials in the dried and fired 
condition: 

1—-The first consisted in dropping 
a steel ball from a height of 2 m., 
striking the test specimens with an 
energy of 1.5 kgm. The specimens 
consisted of a 1-in. layer of the vari 
ous erosion-resistant cements in a rein 
forcement of Acme floor steel, backed 
by a 20-mm.-thick layer of insulating 
cement and a 3-mm. steel plate. These 
test specimens were the same as de 
scribed above. Owing to the impact, 
two types of destruction of the cement 
layer could be distinguished: either the 
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layer cracked almost throughout its 
whole thickness, or the destruction was 
limited to superficial damage. If one 
impact was not sufficient to obtain 
either cracking or damaged to a depth 


of about 2 mm.., the test was repeated 


Since it is preferable to have a shock- 
resistant cement, superficial damage is 
considered better than cracking 
2-—The second test consisted in 
dropping steel balls of increasing size 
from a height of | m. on blocks of 
the erosion-resistant’) cements. The 
blocks used were the halves of broken 
tensile test specimens. The minimum 
energy of the impact, in kgm., neces 
sary to destroy the test block, was re 
ported. [he higher this figure, the 
more shock-resistant the cement is 


Placing of Steel Reinforcement 


In risers and cyclones the lining 
consists of erosion-resistant material 
only, about | in. thick. Since the bond 
between the lining and the wall con 
sists in the anchorage provided by the 
steel, it seemed better to place the 
reinforcement at some distance from 
the wall. To confirm this, test plates 
were used consisting of %4-in. steel 
plates, size 5O x S50 cm., having the 
Acme-floor steel welded direct on the 
surface and at a distance of “% in. by 
means of spacers (-%s-in. square rods) 
Ihe lining material was filled in flush 
with the steel matting. The test plates 
were subjected to repeated heavy im 
pacts on the side of the steel plate. 

It was shown very clearly that 
mounting of the reinforcement at a 
A number of small 
cement blocks filling every square of 
the Acme-floor steel became detached 
from the test plate with the steel rein 
forcement against the wall, while only 


distance 1s better 


one piece became detached trom the 
test plate with the matting on spacers 
Moreover, where this piece came off, 
the steel wall was still covered with a 


cement layer about '2 in. thick 


Additional Data 


As erosion tests are generally rather 
difficult to reproduce, it is not sur 
prising that there is some spread in 
the results 

Comparison of the results of differ 
ent erosion testing procedures is hardly 
possible, because the erosive action ts 
different in each case. 

It is not reasonable to expect cor 
responding results in the “catalytic 
blasting” tests carried out at room 
temperature and at 600° C., not only 
because of the differences in tempera 
ture and mechanical properties, but 
also because of the different speeds of 
the catalyst particles in the two testing 
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[hese two methods have 
one important point in common, the 
impingement angle (45°). 

There seem to exist two totally dif- 
ferent types of erosion by impinge- 
ment of solid particles, the first being 
a sort of scouring action by particles 
having a low impingement angle, c.g 


procedures 


5°, and the second being caused 
by particles having a higher impinge- 
ment angle 

[he tests in this investigation coy 
ered both types of erosion. The dense 
bed rotary erosion test was definitely 
of the type of low impingement angle 
In the test rig the impingement angle 
was low in the initial periods, due to 
the position of the test specimens in 
the cyclone; when, however, the sur- 
face was roughened by erosion, e.g 
when the aggregate particles were 
sticking out, the impingement angle 
increased and the test conditions be 
came more like those prevailing in 
tests with a high impingement angle 

Ihe “catalytic blasting” tests were 
of the high impingement angle type 

Ihe apparent contradiction in some 
results of the various erosion tests is 
therefore not real, but indicates a 
difference in erosion resistance of the 
materials under different conditions 

Since this investigation has shown 
that even with different batches of 
the same type of catalyst widely dif- 
ferent results can be obtained, it is 


clear that comparative tests should be 
carried out with a standard grade of 
“erosive” material 

It should be emphasized that serv- 
ice tests must ultimately prove a cor- 
relation with laboratory experiments 
It was, for instance, impossible to de- 
termine how the cement would behave 
on prolonged heating. Neither could 
the effect of the method of application 
(guniting versus trowelling) be estab- 
lished. 

In view of the results obtained, the 
following testing procedure may be 
recommended for the time being: 

1—Determination of the erosion re- 
sistance by “cat. blasting” at room tem- 
perature of test plates fired to the 
temperature of the catalyst in regen 
erator and catalyst lines, with a thick- 
ness of 5.5 mm., in comparison with 
a standard material. 

2—-Determination of the 
strength of fired test specimens 

3—Determination of the impact 
value of cement blocks without rein- 
forcement (broken tensile test speci- 
mens). 

4—Determination of the tendency 
to blistering with 2-in. cubes 


tensile 
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Sinclair's new 


catalytic 


reforming 


regeneration 


Sinclair's ‘Cat’ Reforming Process 


By J. W. TETER, B. T. BORGERSON and L. H. BECKBERGER 


Sinclair Research Laboratories, Harvey, Ill. 


*VER demands for 

~ higher octane motor gasoline and 
aromatic hydrocarbons for chemicals 
have emphasized the need for the de 
velopment of highly efficient yet flex 
ible catalytic reforming 
Sinclair Research 
and Baker and Company, Inc., 


increasing 


processes 
Inc., 
have 
developed a new platinum reforming 
catalyst, RD-/50, which possesses two 
major advantages (1) a high ratio of 
paraffin cyclization activity to hydro 
cracking activity, and (2) an ability to 
be regenerated with diluted air. 

Ihe improved paraffin cyclization 
activity makes possible the efficient 
conversion of paraffins to aromatics. 
Therefore a superior yieid-octane re- 
lationship at high octane levels and a 
greatel 


Laboratories, 


achieved 
In addition, this characteristic makes 
possible a superior yield-octane rela 
tionship for paraffinic naphthas which 
extends the usefulness of this catalyst 
to a wide variety of feedstocks 

The ability of the catalyst to be re 
generated provides the refiner with a 
means of extending the life at operat 
ing conditions more favorable from an 


aromatics yield are 
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] 


equilibrium standpoint for producing 
a superior yield-octane and improving 
the aromatics yield 

In general, these two major advan 
tages provide the refiner with a cata 
lyst whose performance gives a wide 
choice of plant designs to meet pre: 
ent and future 
tane 
greatly 
and life 


markets for high oc 
and 


improved 


gasoline aromatics with 


catalyst selectivity 


Uses 'RD-150' catalyst, with high paraffin 


cyclization activity, regeneration features 


Sinclair Refining Co. has announced 
the incorporation of this new catalyst 
in the design 
16,000. b/d 
Marcus 
c.7 ¥. 


this 


and construction of a 
reformer at its 
refinery (1, 2) 
Braun & Co. is contractor for 
unit, which is scheduled for ini 


tial Operation in the summer of 1954, 


catalytic 


Hook, Pa., 


Catalyiic reforming ts superior to 


thermal reforming because of the cata 
lyst’s ability to isomerize and dehydro 
venate naphthenes to aromatics and 
isomerize straight chain paraffins to 
higher octane with a 


isomers mint 





Table 1—Feed Stock Characteristics 


Gravity 
IBP “I 
10%, °3 
<()¢ | 
WH) I 
er, °F 
Naphthenes 
Aromat 
Paraflins 
Sulfur, wt 


Octanes, Researcl 
Clear 
30 cc TEI 


Crude Source 
Mid- 


Continent 


Penn- 
Kuwait sylvania 
S40 57.4 
WW) 214 


’ 


Venezuela 


i] 4 
260 
4O8 
436 


10 


27.7 
11.1 
58.8 








Sinclair Reforming Process 


Oe RV? VHLD VO. & 


FIG. 1 


10 Ib. RVP. yield-clear octane relationships, continuous 


processing at 500 psig 


FIG. 2 





Table 2—Continuous Operation at 500 psi. 


Mid-Continent 
Reformate Yields: 
Cet, vol 


( 86.8 
10% RVP, vol. % 


99.8 


79.0 
89.4 


Octanes, Research: 
Cs+-, clear 85.0 
Co+ 3 cc. TEL 94.6 
10# KVP, clear 86.0 
10# KVP 4 95.3 


Butanes, vol. 
Produced 
Outside, to 


Light Gases: 
Ci, wt. % 1.5 
Cs, wt. % é 3.0 
Ca, wt. % 6.5 


Hydrogen, CF /BbI. 740 7 


Reformate, Cs: 
Gravity, “API 
IBP °F 
10%, °F. 
50%, °F. 
90%, °F. 
EP, °F. 
Sulfur, wt. % 004 


95.0 
99.6 
94.6 
Thi 99.8 


4 ce 


44 6.4 


10# RVP 40 


46.7 

138 1 

210 

281 

1469 

420 
004 


Venezuela 


91.7 


107.3 


85.0 
95.5 
86.0 
97.2 


2.0 


13.6 


0.5 
0.8 
1.2 


25 


43.1 
58 


246 
298 
362 
432 

009 


Crude Source 


Kuwait Pennsylvania 


95.0 
99.7 
94.7 
99 g 


8.9 
0.7 


1.9 


1.2 
1 
2 


6.7 
685 


47 
138 
208 
261 
323 
378 
O05 


291 

%6 3 

440 - - 
005 006 


006 005 





mum production of light gases and 
high molecular weight compounds. 
Not only does the Sinclair-Baker cata- 
lyst RD-/150 achieve these desired re- 
sults, but in addition it has the ability 
to obtain significant conversion of 
paraffins to aromatics by dehydro- 
cyclization. This advantage allows the 
production of high octane reformates 
from low naphthene content naphthas 
without the undesirable conversion of 
paraffins to light gases. 

Because this new catalyst has a high 
initial activity which declines slowly 
during continuous processing, its use 
is attractive and competitive with ex- 
isting continuous catalytic reforming 
processes. In addition, the catalyst can 
be restored to near initial activity by 
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a simple regeneration in place with 
diluted air. This feature of the cata- 
lyst allows considerable flexibility in 
choice of operating conditions and 
therefore plant design to attain a more 
economical catalytic reforming proc- 
ess 

Because of the catalyst’s resistance 
to sulfur and metal poisoning, pre- 
treating of the feedstock is unneces- 
sary up to moderate sulfur levels. For 
high sulfur stocks naphtha desulfuriza- 
tion or removal of hydrogen sulfide 
from the recycle gas may be required. 


Description of Processing 
A simplified flow diagram of the 
catalytic reforming process is shown 
above. During processing the naphtha 


PETROLEUM PROCESSING, October, 


Oe RVP YIELD VOL & 


10 Ib. RVP. yield-leaded octane relationships, continu- 
ous processing at 200 psig. 


fresh feed is combined with recycle 
gas and fed to the preheater. Pre- 
heated vapors pass in flow 
through three or more fixed-bed re- 
actors designed to minimize thermal 
effects. The vapors pass down-flow in 
adiabatic Because of 
the overall endothermic nature of the 
reforming reactions, inter-heaters are 
provided between reactors to maintain 
process temperatures 

Ihe effluent from the last 
is cooled by exchange to near atmos- 
pheric temperature before entering the 
flash drum. The hydrogen-rich gas 
leaving the flash drum is split in two 
streams. The net flash gas is released 
to a fuel line or sent to an absorber 
for recovery of light hydrocarbons. 
The remainder of the hydrogen-rich 
gas is compressed and recycled with 
fresh naphtha feed. The liquid leaving 
the flash drum is taken to a stabilizer 
for separation of light hydrocarbons 
from the finished reformate. 

Processing conditions are fixed by 
consideration of the quality and yield 
of desired products consistent with 
economic operating costs, capital ex- 
penditure, and available feedstocks. In 
general the preferred range of operat- 
ing conditions are 200-750 psig., 825- 
950° F., and based on fresh feed, a 
1 to 5 weight hourly space velocity 
and 3 to 10 molal recycle gas ratio. 

The dotted lines in the flow diagram 
show one proposed method for cata- 
lyst regeneration. With continuous 
processing, it may be desirable to re- 
generate the catalyst once every three 
to six months to achieve maximum 
productivity. Regeneration is started 
by depressuring and purging the sys- 
tem with inert gas from a small gen- 
erator. After purging, the system is 
filled with inert gas to a low pressure, 
the gas generator is stopped and the 
recycle compressor is placed in oper- 
ation. When regeneration tempera- 
tures are reached a controlled amount 


series 


these reactors 


reactor 
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FIG. 3 


processing at 200 psig. 


of air is supplied to each reactor to 
complete combustion of the carbona- 
ceous material which had fouled the 
catalyst. After regeneration the unit 
is depressured, purged and either hy- 
drogen or process recycle gas circula- 
tion is established at somewhat lower 
than the usual operating pressure. Nor- 
mal operating pressures are restored 
by resumption of naphtha processing 
at mild conditions. 

The length of the naphtha process- 
ing cycle is dependent upon a number 
of variables. Low operating pressure, 
low naphthene content feedstock, high 
space velocities, low recycle gas ra- 
tios, the production of high octane 
reformates and increased number of 
regenerations tend to decrease the 
length of the naphtha processing cycle. 
With paraffinic naphtha and the re- 
quirement of above 90 research clear 
octane reformate or high aromatic 
production it may be desirable to de- 
sign a unit for the regenerative type 
operation. 

Low pressure operation offers the 
advantage of improved yields when 
considering the regenerative type of 
operation. Design for this operation 
is essentially the same as that for the 
continuous process described above. 
The basic change involves provisions 
for regenerating a single reactor with- 
out interrupting the processing cycle 
on the remaining reactors. The choice 
of design is dependent upon an eco- 
nomic consideration of the balance be- 
tween capital costs and increased earn- 
ings as affected by each design. 

It may be desirable in the original 
design of the unit to provide facilities 
in addition to those mentioned above. 
A fractionation tower, integrated with 
the unit, for most economic feedstock 
fractionation, is such an item. Existing 
facilities may in many cases be ade- 
quate. When processing high sulfur 
naphthas, such as some West Texas or 
Middle East sources, it may prove 
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Table 3—Regenerative Operation at 200 psi. 
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Reformate Yields: 
Cs+, vol. % 
10# RVP, vol 
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economical to remove H:S from the 
recycle gas with an absorbent system. 


Design Flexibility 


To illustrate the possible flexibility 


When operating to produce reform 
ate with research clear octanes above 
90 it may be desirable to employ a 
regenerative type operation. This 
choice depends to some extent upon 
the paraffin content of the feedstock 


in design, two alternates are consid 
ered. When processing a naphtha for 
the production of 80 to 90 research 
clear octane at operating pressures 
ranging from 200 to 750 psi., continu 
ous catalytic reforming, such as prac 
ticed in the industry today, may be 
employed. This may include 
simple facilities to regenerate the cata- 
lyst at the long 
processing period. In addition to im 
proved yields, with paraffinic as well 
as naphthenic feedstocks, long periods 
of time between catalyst changes make 
this processing scheme attractive to 
the refiner. 


design 


conclusion of each 


The regenerative design permits proc 
operating conditions con 
sistent with optimum reformate yields 
at minimum operating and fixed costs 
As distinguished from continuous op 
eration, the regenerative scheme of 
processing embodies facilities to re 
generate a portion of the catalyst with 
out interrupting the processing cycle 


essing at 


Motor Gasoline Production 
The characteristics of a variety of 
feedstocks with which RD-/50 cata- 
lyst has demonstrated superior per 
formance are shown in Table 1. Figs. 
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Table 4—Aromatics Production 


Crude Source 
Feed Stock Characteristics 


Fractions 


Venezuela 
Giravity API 
IBP *I 
10%, “I 
5s0%, “I 
90%, “1 
EP. °F 
Naphthenes: 
MCP vol 
( H vol 
DMCP vol 
otal vol. % 
Aromatics, vol 
Paraffins, vol 


Vields on Feed: 
Benzene, vol feed 

Toluene, vol. “ feed 

Xylenes, vol. “ feed 


Ce Aromatics, vol 


og ik 

» Parathn Cyclization 4 

Cs vol. &% 13 7.6 S.4 
( ( ( wt. % KG §.7 4,2 
Hydrogen, CE bbl. feed 10 1OOo 160) 2110 
"Minimum cyclization 


since it assumes that the naphthenes are 


California Mid-Continent 
Cc . Ca 
59 1 §8.1 
192 162 
194 24k 165 
198 2s 166 
207 170 
215 180 


12.4 
17.9 
0.4 
0.7 
16 
$7 
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.. 
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Table 5—C, Cut Naphthene Isomerization 


Conditions: 900° F., 300 Psig. 


Product Analysis 
Vol. “ Presh Feed 


Feedstock Analysis 
Vol 


Naphthene Composition 


Parathos 
Olefins 
Naphthenes 


Aromatics 


Cyclohexane 

1,1-dimethylcyclopentane 
1,2-dimethyleyclopentane 
1,3-dimethyleyclopentane 





Table 6—Breakdown of For a given feed, an improvement 
Typical Operating Costs in 10 Ib. RVP yield is obtained with 

the 200 psig. as compared to 500 psig. 
operation for the range of 85 to 95 re- 
search clear octanes which are shown 
in Figs. 1-4. The improvement in yield 
obtainable by operation at lower pres- 
sure increases with increase in paraffin 
content of feed and with increase in 
reformate octane. Because the Sinclair- 
Baker catalyst may be regenerated, 
this improved yield can be acquired 
thus illustrating the primary advantage 
to be gained by using the regenerabil- 
ity feature of the catalyst. 


¢/ Bobi. 
Operating Labor 1.5 
Supervision 
Repair Labor 
Repair Material 
Payroll Burden 
Operating Supplies 
Utilities Steam 
Power 
Water 
Fuel 
Total Direct Operating Cost 
(excl. of catalyst) 
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1 and 2 show the high yields of fin- Production of Aromatics 
10 Ib. RVP gasoline obtainable 
with S00 psig. continuous operation 
on both clear and leaded with 3 cc 
of TEI Similar yield-octane 
curves for 200 psig. regenerative proc 
essing are shown in Figs. 3 and 4 
Typical product distributions for the 
500 psig. Continuous Operation at 85 
and 95 research clear octane are 
shown in Table 2. A similar tabula 
tion of product yields for the 200 
psig. regenerative operation is shown 
in Table 3. 


ished The excellent yield-octane pattern 


for a wide variety of feeds, as shown 
in the previous section, is due, to a 
large extent, to the ability of the cata 
lyst to efficiently produce large quan- 
tities of aromatics from both naph- 
thenes and paraffins. The ability of 
the RD-/50 catalyst to convert paraf- 
fins to aromatics is illustrated in Fig 
5. Normal heptane was converted to 
aromatics at moderate space velocities 
to the extent of greater than 40 mole 
>, producing a 95 research clear oc- 


bases 


§?9 
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tane reformate. Similarly, with normal 
octane at lower pressures 66 mole % 
conversion to aromatics was attained 
with a yield of 64 vol. % pentane and 
heavier reformate of greater than 100 
research clear octane. Table 4 shows 
the benefits to be derived from the 
catalyst because of its remarkable 
paraffin cyclization activity when pro- 
ducing aromatics from Ces, C7 and Cs 
boiling range fractions. Also, typical 
feedstock characteristics and aromatic 
yields are given for these fractions 
which were prepared from a Vene- 
zuela, a California and a Mid-Conti- 
nent crude. 

Dehydrocyclization of paraffins to 
toluene and xylenes range from 10 to 
25% even though calculated on the 
basis that the naphthenes which are 
converted dehydrogenate to form aro- 
matics only. No doubt some naph- 
thenes are hydrocracked so the paraf- 
fin dehydrocyclization is somewhat 
greater than calculated. In the produc- 
tion of benzene from the Cs fraction 
the catalyst demonstrates a remarkable 
5 membered-ring naphthene isomeriza- 
tion activity. Further evidence for this 
type of activity is shown in Table §, 
which shows excellent yields of aro- 
matics obtained when treating a C7 
fraction containing predominantly di- 
methyl cyclopentane 


Catalyst Life 
Since RD-/50 employs platinum as 
its active agent, it is necessary that it 
possess excellent resistance to perma- 
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nent deactivation in order to allow 
economic application of the process 
The catalyst meets this requirement by 
combining high initial activity, re- 
sistance to aging during processing, 
and resistance to poisoning with re 
generability. 

Sulfur, nitrogen and water as they 
normally occur in most feedstocks are 
not severe porsons to this catalyst. If 
these materials are present in unusu 
ally large quantities or if high severity 
operations are desired, the temporary 
poisoning effect can be avoided by 
preparation of dry feedstock and sim 
ple recycle gas treating to take ad- 
vantage of the full potential life of 
this catalyst. Processing with clean 
feedstock or regeneration will remove 
the effect of processing with large 
quantities of these temporary poisons 

Extensive investigations have indi- 
cated that the presence of arsenic in 
the feed has little effect if any on the 
process. Catalyst lives will vary over 
a wide range depending upon the na- 
ture of the feedstock and operating 
conditions. In general, reformate pro 
duction varies from 40 to over 200 
bbls. per pound of catalyst 


Economics 


The question of the specific need of 
a refiner can be solved by an economic 
consideration of the factors involved 
In general, catalyst cost per barrel of 
reformate will vary from $0.03 to 
$0.10 depending upon feedstocks and 
\ breakdown 


. 
of total typical operating cost of 2 le 


the octane requirement 


per barrel of reformate is shown in 
Table 6. Proprietary charges are mod 
crate 


Summary 


Sinclair-Baker catalyst 
gives the refiner the advantage of a 


more flexible and economic catalytic 


The new 


reforming Operation. Aromatic syn 
thesis is maximized, more barrels of 
reformate are produced per pound of 
catalyst at all octane levels in continu 
ous or regenerative operations, and 
feedstock pretreating is not required 
to combat metal or sulfur poisoning 
As a result of these improvements 
the refiner may select Operating con 
ditions to attain higher yields of high 
octane reformate and of aromatics 
from a variety of naphthas with re: 
sonable operating and fixed costs 

Ihe M. W. Kellogg Co. is offering 
the RD-/50 catalyst for fixed-bed units 
with or without regeneration. 

Baker and Co. will contract to man 
ufacture RD-150 and recover the pre- 
cious metal value. The catalyst is now 
produced in Baker's Newark, New 
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MOL. % CONVERSION OF 
n-HEPTANE TO AROMATICS 


FIG. 5—Dehydrocyclization of 


Jersey plant and new facilities are 
being erected to meet increased re 


quirements 
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CONDENSERS & 
COLD TRAP 





RECORDERS 


FLASKS IN HOT 
Oil BATH 


AUTOMATIC LEVELLING 


MERCURY 
TRAPS 








ALL COMPONENTS ARE DOUBLED for faster oxygen absorption 


determinations in this ... 


Automatic Tester for Oil Oxidation 


A N automatic oxygen absorption 
4 unit for running two oil oxida 
tion tests simultaneously, developed, 
built, and in use at the Pure Oil Re 
search & Development Laboratories, 
Crystal Lake, IIL, is in reality quite 
simple although rather complicated in 
appearance, as scen in the photograph 
above. 

Oxygen bubbles through a sample 
of test oil at elevated temperature, 
and the rate at which it is consumed 
is measured and recorded. As seen in 
the picture, the right side of the unit 
is a mirror reverse of the left side 

A pump provides constant flow of 
oxygen, bubbling through the sample 
of test oil held at constant tempera 
ture. The volatile materials escaping 
from the reaction flask are either con 
densed and returned by means of a 
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water-cooled condenser or are subse 
quently removed from the system by 
condensation at approximately —-100 
F. in a cold trap. 

Carbon dioxide is 
“Ascarite” and water 
sorbed by “Drierite”. Hence, the un 
absorbed oxygen is again available for 
circulation by the pump. As oxygen is 
absorbed by the oil, an automatic 
control system operates to add oxygen 
from a burette by displacement with 
mercury. 

[he amount of oxygen which has 
been absorbed at any specific time by 
the oil is indicated by the volume 
of mercury present in the burette. The 
automatic recorder connected to the 
leveling device draws a graph of oxy 
gen absorbed vs. time. 

The reaction flask (sce photograph) 


absorbed by 
vapor is ab 


is the key part of the entire system. 
All other components are auxiliaries 
which assist this flask in its proper per 
formance. When the flask is charged 
with the normal 30-gm. sample of oil 
it is approximately half-full, as shown 
The glass cover is provided with a cen- 
tral oxygen delivery tube which pro- 
jects to within 2 in. of the flask bot- 
tom 

As oxygen passes through the de- 
iivery tube it escapes through four 
small holes and one large hole at the 
bottom end of the tube. It mixes with 
the oil to cause a vigorous bubbling 
action and results in an oxidation re- 
action that liberates a certain amount 
of volatile hydrocarbons and acids as 
well as other oxidation products. These 
reaction products are carried along 
with the oxygen stream through the 
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REACTION FLASK, heart of the entire oxidation testing system 


outlet tube and into the condense! 

A conventional water-cooled con 
denser chills the high temperature re 
action products sufficiently to cause 
the less volatile materials to drop back 
into the reaction flask. It also relieves 
the cold trap of some of the latter's 
heat load. As the unreacted oxygen 
and its contaminants leave the conden 
ser they enter the cold trap, which 1s 
immersed in a mixture of dry ice and 
methanol at a temperature 

100°F. This is sufficiently cold to 
liquify any 


below 


hydrocarbons and any 
acids formed during the oxidation. (See 
photograph.) 

Leaving the cold trap, the oxygen 
is dried in the Drierite column and 
has the COv removed in the Ascarite 
column. Although the presence of 
moisture is doubtful following its pas 
sage through the cold trap, a certain 
amount of water vapor is likely to be 
present in the system during the set-up 
period (before a test is run), and this 
is best removed as soon as possible 

Ihe pump maintains oxygen flow 
to the reaction flask and from the de 
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contamination units. (See photograph. ) 
Each of the two pump pistons consists 
of a column of mercury moving up 
and down in a glass tube by the action 
of a rocking beam driven by an elec 
tric motor. The stroke of the mercury 
pistons is adjustable to a degree by the 
setting of the eccentric crank which 
drives the beam 

Iwo mercury check 


photograph) are used in conjunction 


valves (see 


with each pump piston to convert pres 
sure impulses into flow. Each valve 
permits oxygen to flow through the 
central tube, bubble through the met 
cury, and pass through the side out 
let. Flow reversal is iunpossible since 
pressure al the side outlet acts on 
the surface of the mercury causing 
the liquid to rise in the central tube 
and effectively seal it. By proper ar 
rangement of valves, the oxygen is di 
rected to flow toward the reaction flask 


and around the system in a loop 


Fotal output of oxygen from both 
pistons is delivered at a rate of 12 
liter/hr. in pulsations representing 
approximately 25 strokes/piston/min. 


CONDENSER TRAINS, 


through which v 


Du 


ipors from reaction flask 


One leg of a mercury manometer ts 
connected to the system at a point be 
tween the dryer column and the pump 
Ihe other leg of the manometer ts 
open to the atmosphere and = ts 
equipped with an electrical contact de 
vice. (See photograph.) This latter ts 
relatively simple, consisting merely of 
two wires, One somewhat longer than 
the other and mounted in such a way 
that both wires may be moved up o1 
down as a unit by an adjusting screw 
at the top of the column 

In normal Operating position, the 
mercury iS in contact continuously 
with the longer wire and touches the 
horter one intermittently as the pres 
ure varies. The system pressure is 
regulated to be approximately 2 mm 
Hy. greater than atmospheric; 
if any leak 
outward causing the apparatus even 
tually to shut off automatically 


so that 
hould occur, it would be 


Outside the path of circulating oxy 
gen is an auxiliary supply of the gas in 
[his re 
serve oxygen is introduced to the 
circulating system by 


a burette of SOO cc. capacity 
displacement 
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Oxidation Tester 


PUMP AND VALVE SYSTEM, which maintains 


the apparatus 


with mercury as pressure drop in 
dicates a demand 

Ihe mercury used to displace oxy 
ven in the burette is contained in a 
leveling bottle connected to the former 
by a flexible plastic tube. The liquid 
tending to seck the same level can be 
made to flow from the bottle to the 
burette by raising and lowering the 
bottle 

An electrical-mechanical follow-up 
system is provided for moving the 
leveling bottle automatically to pro 
vide additional oxygen to the circulat 
ing system as needed. (See photo 
raph.) 

As oxygen is consumed by the oil, 
the pressure in the closed system tends 
to drop, This is “felt” by a mercury 
manometer, one leg of which 18 open 
to the system and the other open to 
the atmosphere. The resulting move 
ment of the mercury column breaks 
an electrical contact which operates 
through an electronic relay to drive a 
motor in such a direction that the 
bottle of mercury ts lifted. As the 
bottle moves upward the mercury, 
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oxygen im 


seeking its own level in the burette of 
oxygen connected to the leveling bot 
tle, causes oxygen to be displaced 
from the burette into the system 
This again raises the pressure and 
causes the motor to reverse. The 
electronic relay provides no “off” 
position for the motor. It runs one way 
or the other at all times so that the 
leveling botthe moves up and down 
continuously, hunting the equilibrium 
position 

A reservoir recessed in the base plat 
form holds the reaction flask and its 
contents at selected constant tempera 
ture. The bath holds about seven gal 
of oil (“Ucon LB 300X” synthetic) 
and is arranged to heat both flasks 
simultaneously. Consequently both 
sides of the apparatus, when operating 
at the same time, must operate at the 
same temperature. 

Three heaters in the reservoir are 
a 500-watt and a 750-watt Variac ad- 
justed independently 
controlled by switches on the control 
panel; and a 250-watt heater operated 
intermittently by the thermo-regulator 


heater, each 


MERCURY VALVES 


convert pump piston impulses into smooth 


flow 


relay circuit. A toggle switch permits 
selection of either the 300 or 325° I 
fixed-point Princo regulators. Regu- 
lators are calibrated and adjusted dur- 
ing manufacture; other temperatures 
are available only by changing the 
units 

A stirrer assures uniform bath tem- 
perature, and a Brown two-pen re- 
corder maintains continuous record of 
bath and room temperatures. Any 
fumes from the bath are picked up by 
blowers and directed into the exhaust 
duct system of the building 

A three-way glass valve at the top 
of the burette permits a variety of 
Operating positions: 1) open to burette, 
circulating system, and oxygen sup- 
ply; 2) open to burette and circulation, 
closed to supply (the normal running 
position); 3) open to burette and sup- 


ply, closed to circulation; and 4) open 
to supply and circulation, closed to 
burette. 


Running a test requires some “set- 
up” preliminary to the actual run. All 
glass parts must be clean and free of 
any contamination from previous tests 
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MANOMETER UNIT keeps system pressure 


mospheric 


Components must be correctly assem- 
bled and carefully checked for leaks 
in the system 

Heaters for the constant tempera- 
ture bath are turned on, and 30 gms 
of the test oil are weighed into the 
reaction flask. 

Next, the Dewar flask for cooling 
the cold trap is filled about half way 
with methanol to which is then added 
very slowly—to prevent bubbling over 

small pieces of dry ice, until the 
flask is completely full. Solid pieces 
of dry ice are heaped up over the cold 
traps as much as possible, and then are 
covered with two or three shop towels 
for insulation to prevent condensation 
of moisture from the air. Dry ice will 
have to be added morning ard evening 
until the test is completed 

When the bath is up to temperature 
the reaction flask is connected to the 
system. The three-way cock is set to 
close off supply and open the burette 
to the system. The vacuum valve is 
opening very slowly to prevent siphon- 
ing the mercury from the check 
valves or surging of the oil sample in 
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slightly above at 


TLL Lddidckadasdonnensniananndina nanan 


LEVELING 
SOTTLE 


the reaction flask, and the mercury is 
brought up to the top of the burette 
by raising the leveling bottle 

When minimum pressure is attained 
as indicated by the manometer, the 
the vacuum valve is closed. If the pres 
sure differential in the manometer ts 
unaffected for one to two minutes, it 
may be assumed the system is free 
of leaks 

Then, the brass needle valve in the 
oxygen line is Opened (pressure regu 
lator set to approximately 3 psi.) and 
the glass valve at the burette is very 
caretully turned to permit oxygen to 
enter the system until equilibrium ts 
reached. The cock is then turned to 
shut off the supply and the vacuum 
valve is again opened 

This excavation procedure is re 
peated ten times, then the system is 
charged with oxygen while the leveling 
bottle 1s lowered until the mercury ts at 
the zero mark on the burette. The final 
pressure in the system is adjusted to 
about 2mm. Hg. above atmosphere, 
so that any leaks which may develop 


will be outward. The recorder pen is 


QEAR TRAIN 


Oxidation Tester 


RiCORDEF 
DAL VE 
ane = 


RECIPROCATING 


AUTOMATIC LEVELING DEVICE and oxygen supply portion of 


system 


set at the left end of the chart 

The run is then ready to start by en 
ergizing the electrical system. This in 
cludes turning on automatic leveling, 
reset button, and signal system. The 
unit then operates automatically un- 
til the arm on the leveling bottle sup- 
port engages the adjustable micro- 
switch. This switch is usually set for 
an end point of 500 cc. of absorbed 
oxygen. When tripped it sets off the 
alarm system and shuts off the pump 
and the automatic leveller 

Although the reaction flask should 
be removed from the bath as soon as 
possible after completion of the test, 
it is not mandatory since with no 
oxygen circulation there should be no 
appreciable effect on the oil for some 
time 

The oxygen flow rate regarded as 
standard for this apparatus is 12 
liter/hr. and must be determined as 
closely as possible. A_ sensitive gas 
flow meter can be connected to the 
pump discharge line and adjustments 
made to the pump eccentric to correct 
the flow rate. 
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WHEN AND WHERE TO USE 
Air-Cooled Heat Exchangers 


By JAMES M. WHALEN 
The Trane Co. 


JNU a few years ago water- 
cooled heat exchangers, princi 
pally cooling towers, handled most of 
the cooling and condensing jobs in 
the petroleum industry. Now it ap 
pears the air-cooled heat exchanger, 
or dry-type cooler, offers advantages 
for many plant jobs and along gas 
pipe lines, especially when water is 
scarce or unsuited for cooling use 
without extensive treatment. 
Water-saving is not the only advan 
tage of the air cooler. Among others 
are lower maintenance in labor and 
materials, lower Operating costs and 
freedom from many of the problems 
which severe winter weather brings to 
cooling towers. The dry type fluid 
cooler will not eventually replace the 
familiar cooling tower, for there are 
many applications where water always 
will be the most economical and effi 
cient method. But the cheice of two 
basic methods gives the plant de 
signer greater freedom than ever be 
fore in solving cooling problems 
The air-cooled heat exchanger, fluid 
cooler, or dry-cooler as it is variously 
termed, is a simple device mechani- 
cally. It consists essentially of nothing 
more than an extended heat transfer 
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coil, or coils, and a fan, mounted on 
a framework. One or more fluids flow 
through the coils as the fan either 
forces or sucks the surrounding air 
through them to effect heat transfer. 
Dampers, baflles and other arrange 
ments may be added to further con- 
trol air flow, and thermostats to con- 
trol effluent fluid temperature. The de- 
vice is readily susceptible to automatic 
control and installation in remote or 
relatively inaccessible locations. 

Whether or not a fluid cooler is 
preferable to the cooling tower or 
evaporative cooler in a Liven process 
application depends on several factors, 
the most important being the follow- 
ing 

1—Availability and quality of water 
supply 

2—Temperature requirements of the 
fluid cooled 

3—Temperature of the air and 
available water. 

4—Pressure of fluid cooled. 

5—Maintenance and operating cost 
considerations versus first cost. 

6—Installation limitations, —Le., 
space, location, etc. 

Where water is scarce, expensive, 
inaccessible or dirty, the dry type fluid 
cooler usually offers the best solution 
to almost any gas or liquid cooling or 
condensing problem. Since air is the 


showing location of automatic controls 


cooling medium, it requires no water, 
no water make-up, no water treatment, 
and no pumping or piping for cooling 
water. All these, with the possible ex 
ception of water treatment, are neces- 
sary with every cooling tower installa- 
tion. On the other hand, if adequate 
water at the proper temperature is 
available and requires little or no treat- 
ment, a cooling tower or similar unit 
may be best. In some cases, a large 
water supply can eliminate the need 
for a cooling tower also. 

Ihe cooling capacity of the fluid 
cooler is limited by the design dry 
bulb temperature of the air. Ordi- 
narily, a fluid cooler can cool fluids 
from 1500° F. to about 120° F., de- 
pending on the design dry bulb tem- 
perature. Where fluids must be cooled 
below this point, a cooling tower or 
evaporative cooler must be used, either 
alecne Or suppiementing an air cool- 
ing unit, because cooling tower ca- 
pacity ts based on the design wet bulb 
temperature. 

One type of installation frequently 
used to cool fluids below the dry 
bulb temperature combines the fluid 
cooling unit with a cooling tower or 
an evaporative cooler. The fluid cooler 
brings the temperature down to about 
160-140° F. and the cooling tower 
lowers the temperature further to a 
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Table 1—Estimated Costs of Fluid Cooler Units 
For Petroleum Processing Applications 


Duty lotal Load Temperature 
Btu /hour F 


No. of Fans 
(Units) Total 
Required BHP 


Operating 
Pressure 
Out psig 


Estimated 
Cost of Fluid 
Cooler Units 


Vacuum Residium 13.800.000 95 1 19,700.00 


3.§39.000 233 l At ? 


Hydrocarbon Liquid $700.00 


Fractionator Reflux 
Light Fuel Oil 
Reflux 


»2. 185,000 
3,660 000 
3.858.000 
8,481,000 
§.720,000 


‘6 SO0.00 
Vacuum Jug 


Vapor 
\ ipor 
Debutanizer 


PS.600,00 


Bottoms 9,800,000 ) ‘ . 19 G 1] 


100.00 
Debutanizer Overhead 16,720,000 63,900.00 
Fractionator Overhead §1,370,000 73.900.00 
Gasoline Vapor 9.620.000 24,000.00 


Reactor Effluent 11,300,000 »® 900.00 


Gasoline Bottoms 


Hydrocarbon Vapor 


3,700,000 6 200.00 


710.000 AD 11.700.00 





point that approaches the wet bulb can expand and contract freely with 
The combination type installation out affecting the structure 
may be shown best in an illustration: 
Assume the admittedly extreme case 
where a fluid must be cooled from 
2000° F. to 90° F. Passing through 
a shell and tube exchanger, the fluid 
is cooled to about 1500 or 1000° F. 


passes a portion of the fluid around 
the cooling coils when the air tem 
Because the fluid cooler uses the perature is below a certain point. This 
surrounding air as its cooling medium, 
the temperature of that air can affect fluid from falling below the required 
the operation of the unit. If the unit level 

is installed indoors or in warmer cli 


keeps the final temperature of the 


In some successful fluid cooler in 
mates, variations in air temperature 
probably will not present too much of 


Stallations in colder zones, the unit 
by a stock-to-stock exchange, where 


previously-cooled, recirculated fluid is 
used as the cooling medium. The fluid 
at 1500-1000° F. then passes through 
a dry type fluid cooler, where it is 


has been housed in a shelter and the 
surrounding air warmed by unit heat 
ever, if may be necessary to take pre ers or space heaters. However, these 
cautions against freezing of fluids in 
the tubes of the unit. 


a problem. In colder climates, how 


more elaborate installations are often 


cooled to between 180-130° F. For 
the additional sub-cooling or condens 
ing, a cooling tower system is used 
to lower the fluid temperature to 95 
90° F. 

In another installation of this type, 
the designer was able to use a two- 
cell water cooling tower with dry type 
fluid coolers instead of a much more 
expensive 24 cell tower. 

An important factor to consider is 
the effect of high fluid temperatures 
on the units. At entering temperatures 
above 160° F., there is a considerable 
increase in the amount of scale which 
forms on the outside of tubing in a 
cooling tower or evaporative cooler. 
There is no chance for such forma 
tions to take place in an air cooled 
unit, so fluid coolers are particularly 
well suited to handle fluids at tem 
peratures above 160° F. 

The fluid cooler is better adapted 
to handle extremely high temperatures 
and large temperature differences than 
many types of water coolers because 
of its basic construction. The unit has 
no heavy casing to be harmed by ther- 
mal shock, and the responsive extend- 
ed surface coil carries heat away from 
the fluids quickly and uniformly. Fluid 
coolers are often designed so the coil 
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Often temperature controls provided 
by the unit itself can compensate for 
varying air temperatures as illustrated 
in the schematic diagram. Many fluid 
cooling units have dual-speed fan mo 
tors or fans with adjustable-pitch 
blades; both allow regulation of the 
volume of air passing over the coils. 
Others achieve the same results with 
shutters or dampers to control the au 
flow over the coils and the rate of heat 
transfer. Sull another common method 
of controlling the amount and rate of 
cooling is a by-pass system where a 


thermostatically controlled valve by 


unnecessary, especially in milder chi 
mates. The volume and capacity con 
trols built into units usually can pro 
vide constant heat transfer results with 
normal air temperature fluctuations 
Fan pitch may be adjusted seasonally 

There are many places where a 
cooling tower can be used to good ad 
vantage and installed at a lower first 
cost than a comparable fluid cooler 
However, other factors must be con 
sidered if the two units are to be 
compared on an equal basis. Estimated 
costs of some typical air-cooler instal 
lations are given in Table | 


First are the actual costs of in 
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stalling and erecting the units. On a 
cooling tower installation where the 
units costs $15,000, the cost of erec- 
tion and the required concrete basin 
will run about $2,000. The erection 
and foundation costs for a comparable 
fluid cooler installation would prob- 
ably be about $175 

The other vital factors in the rela 
tive cost pictures of the two types of 
units are the operating costs, mainte 
nance costs and the costs of water, 
water treatment and water pumping 
foo often, the choice is made on the 
basis of first cost alone. Then within 
a few months, the “hidden’ costs crop 
up to put the whole process on a 
wasteful operating level. A compari 
son of annual costs for both types of 
unit are given in Table 2 

Operating costs of both forced or 
induced draft cooling tower and the 
fluid cooler will include the horse 
power required to drive a fan. This 
will be about the only operating cost 
for the fluid cooler. The cooling 
tower's Operating cost, however, must 
also include the costs of pumping and 
treating the cooling water. The cost of 
the water required to make up losses 
due to evaporation and drifting from 
the cooling tower can contribute an- 
other substantial sum to the operating 
costs of that unit. This factor alone 
can rule out the selection of a cooling 
tower where water is scarce, expensive 


or inaccessible 





Table 2—Annual Cost Comparison 
Fluid Coolers vs Cooling Towers 


Conditions: 4 row coils, 700 ft. /min. 
face velocity 140 F. condensing tem- 
perature (Note: Fluid coolers are at an 
advantage with the higher temperatures; 
lower condensing temperatures gener- 
ally favor cooling towers). 


Fluid Cooling 
Cooler lower 


$390,000 $790,000 
$38,000 365,000 


First Cost* 
Power Cost 


Maintenance Cost** 
(less fluid cooler 
maintenance) 


100,000 


$928,000 $1,255,000 


(Closed 
Condensers) 
17 years 


Life Expectancy** 


* Yearly apportionment 
(First Cost Salvage) 


Life Expectancy 
** Unit maintenance plus added mainte 
nance on surrounding buildings. Based 
on actual experience 
*** In accordance with standard depre 
clition allowances 





The fluid cooler, of course, requires 
no water treatment or make-up. And 
the fluid cooler’s one operating cost, 
horsepower to run the fan, often can 
be held to a minimum through the 
use of a two speed motor. A unit with 
a two speed motor uses only one- 
eighth of the design horsepower when 
it runs on the low speed. And in many 
cases, the fluid cooler may handle the 
cooling load satisfactorily with its fan 
running on low speed as much as 80% 
of the time. Such cases occur when 
the air temperature drops low enough 
for the cooling load to be handled 
with a reduced air volume and re- 
duced fan speeds. 

For example, the fluid cooler in one 
installation was selected on the basis 
of 100° FP. air, with the fan running 
at top speed only when the air was 
above 90° FP. When the air tempera- 
ture dropped below 90° F. the fan 
ran at low speed, using only one-eighth 
of the motor’s rated horsepower. Below 
55° F. the fan shut off completely, 
and natural convection currents over 
the unit’s coils handled the cooling 
load with no power consumption at all 

Maintenance costs for the cooling 
tower may run as much as three times 
those for comparable fluid cooler in- 
stallations. Close supervision is desir- 
able to maintain the proper amount 
and distribution of the spray water 
coolant through the cooling tower 
foo much water can result in poor 
circulation and excessive water loss 
through evaporation and drifting of 
vapor, thus raising the operating costs 
of the unit. Also, if there is too much 
water vapor blowing from the unit, 
nearby buildings and equipment may 
be damaged by the moisture; the cost 
of this extra up-keep must be con 
sidered. Too little water in the cooling 
tower lowers the capacity of the unit 
and results in poor circulation and 
inefficient cooling through the tower. 

The delicately-balanced water sup- 
ply to and through the cooling tower 
is upset by dirty or clogged nozzles or 
troughs. Many cooling tower manu- 
facturers recommend semi-annual in- 
spections of the unit’s decking and 
basin for dirt, sludge and contamina- 
tion. This may require semi-annual or 
annual shut-downs for cleaning sludge 
out of the basin or scum from the 
core. Very often, weekly inspections 
of the water collecting basin are nec- 
essary to keep the unit operating ef- 
ficiently. 

Water treatment and unit mainte- 
nance costs for evaporative coolers are 
about the same as for cooling towers 
There will be less water make-up, 
however. 


Ordinary maintenance on fluid cool- 
ers is limited to infrequent cleaning 
of the extended surface coils. Nor- 
mally this can be done with a brush. 
Every four or five years, however, it 
may be necessary to use steam or com- 
pressed air to clean accumulated dust, 
lint, or insects off the coil surfaces. 
The frequency of this work is deter- 
mined by location. The mechanical 
maintenance of fan, belt or gear drive 
and motor will be about the same for 
the fluid cooler as for the cooling 
towel 

Where space is a factor in an in- 
stallation, the fluid cooler may have 
a special advantage. It requires a small 
foundation and no basin, and requires 
much less space than a comparable 
cooling tower installation. For this 
reason, the fluid cooler is also suited 
to pilot plant jobs, where the installa- 
tion will be used for a short period of 
time and then moved to another loca- 
tion. It is much cheaper to move and 
re-install a fluid cooler than a cool- 
ing tower. 

Fluid cooler installations can be 
virtually tailored to suit particular 
needs. Unit cores, heaters, fans, drives 
and prime movers all can be selected 
to meet specific requirements. 

Extended surface coils, making up 
the core of the fluid cooler, can be 
any one of four different types. These 
are: 

1—Flat Tube Radiator Type Core 
One of the most efficient heat transfer 
surfaces yet developed. Used in au- 
tomobiles. Highest capacity per pound 
of material or square foot of surface. 
lowest pressure drop per Btu capac- 
ity. Restricted to low pressures. Not 
mechanically cleanable. Temperature 
range limited by solder bonding. 

2—Helical Wound Fin and Round 
lube Type Core—Fins can be smooth, 
corrugated or sheared. Most efficient 
of round tube type cores. Relatively 
high pressure drop per Btu output. 
Generally solder-bonded, but more re- 
cent designs use no bonding material. 

3—/ ntegral Finned Tubing—Ex- 
tended surfaces extruded from heavy- 
walled tubes. Extended surface in con- 
centric fins or spines. Generally, same 
operating helical 
wound fin. 

4—Plate type Fin and Round Tube 

Tube openings in fins are collared, 
tubes are mechanically expanded into 
fins for solderless bonds. Uses most 
external surface per Btu output. Low- 
est pressure drop per Btu output of 
round tube designs. Easily cleaned. 

Three different types of headers 
may be chosen for the unit core, de- 
pending on pressure, temperature 


characteristics as 
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range and cleaning requirements of 
the application 

For installations where frequent coil 
cleaning will be necessary, headers 
with removable header plates are avail- 
able to give the maintenance crew 
complete and easy access to coil tubes 
These bolted-on header plates are not 
adapted to handling high pressures, 
however. 

Better adapted for high pressure 
work and still cleanable are headers 
having removable plugs opposite the 
tubes. These plugs may develop leaks 
or become stuck after years of use. 

If at all practical, if the fluid being 


propeller type. This fan often has ad- 
justable pitch blades to allow control 
over the air volume and horsepower! 
consumption. The fan may be driven 
through a gear reducer or belt drive 
or it may be direct-driven. The gear 
reducer is more expensive initially 
than a belt drive, but the belt drive re 
quires more maintenance 

The prime mover for the fluid cool 
er fan can be an electric motor, an 
internal combustion engine or a steam 
turbine. The gas engine, with its vari 
able speed operation, will afford say 
ings In power consumption. However, 


a dual-speed electric motor can effect 


great degree on the availability of 
tuels or power 

Where the fluid cooler is installed 
in a corrosive atmosphere and where 
the fluids handled are corrosive, spe- 
cial materials may be necessary. Fluid 
coolers and their coils have been made 
from a wide variety of materials, in 
cluding monel, inconel, and many fer- 
rous and non-ferrous alloys. One large 
installation uses all-aluminum units for 
its engine cooling jobs 

When only the fluid handled ts cor 
rosive, Only the coils must be of spe- 
cial materials. These include copper, 
aluminum, steel, stainless steel, monel, 


cooled or condensed will not foul the power savings 
tubes, initial cost of the installation 
can be reduced by using mechanically 
ron-cleanable coils These employ a 
welded header arrangement with pipe 
headers and U-bends. 

For most fluid cooler applications, 


electric motors 


unattended operation 


the most efficient fan is the axial flow of type of driver will depend to a 


inconel, Admiralty and red brass. 


The internal combustion engine and Fans also can be constructed of 
steam turbine will give smaller incre cast aluminum, laminated wood and 
ments of control (or speed variations) 
than the two-speed motor. However, 
better suited to 


plastic. The framework can be built of 
special metals or coated to resist cor- 
rosion, and special paints can be used 
Final selection to protect the units from corrosion, 
weather, rust, mildew or tung. 





NEWS in VIEWS 


Crrurnng ny 


FIRST PLASTIC TANK TRUCK ..... inte service 


carrying formaldehyde and similar chemicals The 3400-gal 


transport is made of American Cyanamid Co.'s “Laminac 
Weighing 34% 


less than its steel counterpart, it 1s expected to imecrease payloads 


polyester resin and fibrous glass reinforcement 
$3000 annually without exceeding legal road load limits 
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PETROCHEMICAL PLANT MAINTE- 
NANCE. Fractionating towers at Houston, Texas, plant of 


Shell Chemical Co. undergo periodic cleaning operation. Long 
boom on the mobile yard crane lifts the bubble trays to the top of 
the columns, where maintenance crewmen guide their installation 
through the opened top flange head 
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PRECISION FRACTIONATION as conducted in 


this battery of cight miniature stills at Standard Oil Co. (Indi 
ana)'s Whiting laboratories for research on such materials a 
iViation gasoline 


synthetic lubricants and detergents, plastic 


HE ALSO SERVED IN KOREA. Oil man with 


the 4th Quartermaster Corps Petroleum Products Laboratory at 
Pusan during the recent conflict was Pfc. Fdward G. Elste, of 
Esso Standard Oil Co., Baltimore, shown here running a routine 
distillation on an aviation gasoline sample from the airfields in 
the Pusan area U.S. Army Photo 
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and plasticizers, and petrochemicals such as paraxylene. Unit 
can operate with only an ounce of liquid, producing fractions of 
about 0.02 0z. each. Such minute cuts are used for further study 


with spectrometers, chromatography, and other procedure 


WATER IS THE CULPRIT. Speciai Shel! Oil Co. 


apparatus shows water is cause of tank corrosion. Fuel samples 
are measured into cups, each of which is precisely 0.002 in. thick 
and has small depression at bottom. Without Shell's new corro 
sion inhibitor, water caused leaks in as little as 82 days. Fuel 


itself was found to have no effect on corrosion rates. 
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TO HELP YOU DESIGN FRACTIONATORS 
Distillation of Quaternary Mixtures 


Complete Columns—Partially Distributed Components 


By ROBERT R. WHITE 
Dept. of Chemical and Metallurgical Engrg. 
University of Michigan 


HE preceeding article considered the separation of 

quaternary mixtures into distillate and bottom prod- 
ucts which always contained all of the components by 
specifying the concentration of the most volatile com 
ponent in the bottom product and the concentration of the 
least volatile component in the distillate product. This 
article considers cases in which the separations are so 
specified that some of the components disappear in the 
calculation of infinite stage columns 


Specification of x,,, and x,» 


A method of specifying the separation of a quaternary 
mixture of components a, 6, c and d consists of fixing the 
composition of the least volatile component, d, in both the 
distillate and bottom products. This problem is not only 
interesting theoretically but also practically, since one of 
the major industrial purposes of distillation is the relatively 
complete separation of either the most volatile or the least 
volatile component of a complex mixture. A_ successive 
repetition of such an operation serves to completely 
separate a complex mixture. The specification of the con 
centration of the least volatile component, x,, in both the 
distillate and bottom products says, in effect, that only a 
limited amount of component d will be permitted in the dis- 
tillate product and the remainder must be in the bottom 
product. By sharply limiting the amount of d in the distillate 
substantially a ternary distillate can be produced. 

Ihe following illustrative example will be used in dis 
cussing this case 

Example: A saturated liquid feed stream containing 25.0 
mol % each of components a, b, c and d having relative 
volatiles of 3.375, 2.25, 1.50 and 1.00, respectively, is 
to be fractionated to produce a distillate product containing 
1.0 mol “ of component d and bottom products containing 
various percentages of component d. Determine the range 
of product variation with reflux ratio and with various 
concentrations of component d in the bottom product. 

Solution: The method of specifying the separation is illus- 
trated in Figs. 1-9. 


Total Reflux Calculations 


The procedure for calculating the number of stages 
required at total reflux to make products meeting the speci 
fications x,,, and x,,, may be summarized as follows, using 
the relationships derived in preceding articles. 


1—-Assume 7." 
2—Calculate x,» from the material balance Equation 2 
Tab TaB TaD T4aB 
Tar TaB lar Tap 


or rearranging 


' Tap Tap 
Lad Zap + (Lar — Tas) — 


Tar T4B 
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No. 8 in a Series 


3—Calculate the number of stages N from Equation 12 
Art. 7. 


Tal Tan 
log aD il 


N Tab Fad 8 
log ag / aa 
4—Calculate the values of B and C from Equations 15, 
Art. 7. 
Ala, aa’ } B ag’ ag’ | Da N ap’) i 4) 


from which 


and similarly 
Cc Ala 


where 


; Ten ‘ Tae 
5 —Calculate x», and x,” from B and C 
6—Test the assumption of x,", Step 1 by determining whether, 
(Yeap t+Xep4+2ep+Zap) is equal to 1.0. 
For the example problem the results of total reflux cal 
culations for x,,, 0.01 and various values of x), are 
summarized below 


Bottom Product Composition at Total Reflux 
Xan = 0.01 

Xen ).442 §17 0.600 0.800 
No. of Stages 4.23 5.06 } 6.47 8.79 
Component 

a 0.101 0.030 0.011 0.004 0.0002 

b 0.239 0.160 0.097 0.0504 0.007 

c 0.320 0.368 0.375 0.346 0.193 

d 0.340 0.44? 0.517 0.600 0.800 


Finite Reflux Ratios 

As with ternary systems, the calculation of stage re- 
quirements and product composition as a function of re- 
flux ratio and feed location, involves the assumption of 
the complete bottom (or distillate) product composition, 
a checking of the distillate (or bottom) product composi 
tion calculated by a material balance with that produced 
from stage to stage calculations. 


Reboiled Rectifying Columns—lInfinite Stages 


The performance of reboiled rectifying columns having 
an infinite number of stages is limited by the equilibrium tie 
line originating in the specification plane for the bottom 
product, x4,, Which extrapolates through the feed point, F, 
analogous to those cases discussed in Art. 7° and for 
ternary systems in Art. 5, Figures 8 and 10. These tie 
lines are conveniently located by using Equation 17 of 
Art. 7 written as 


Alas -~aa)4 Blaa a)+Dlaa ar 
Ala. ad) +Claa + Dlag— ae) 
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j Dp 


i ; I 
Ihe procedure is as follows 
| Assume x 
>—Caleulate B trom Equation 6 and C trom Equation 
}— Calculate x), and x,, from B and ¢ 
+—-Test the assumption of x,, by determining whether 


rane 2 I ran is equal to 1.0 


When this procedure is used at various specifications of 


ty», the resulting values of the compositions of the bottom 
products are as shown below 


Bottom Product Composition for Reboiled Rectifying 
Column with Infinite Stages, x,» 0.01 


+ 440 0.442) 0.417 0.600 O R800 


Component 
a . ot? 0.087 
) (218 0.144 
7 0.273 0.242 


0.417 


O64 
O.113 
0.223 


0.600 


O.O40 
0.034 
0.1346 
O.8OU 


0.173 


0.440 0.442 


Refluxed Stripping Column with Infinite Stages 


Ihe performance of a refluxed stripping column con 
taining infinite stages is limited by the equilibrium tie line 
terminating in the specification plane for the distillate 


product, 4 which extrapolates through the feed point, / 
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0.01 and this tie line is conveniently 
calculated from Equation 16 of Art 


In the example, 


+ Bara ara) + Daalaa 
+ Ca.(aag—aa)+Daalaa 


Tab r Tel Tap 
by a procedure which is virtually identical to that for the 
reboiled rectifying columns. When this procedure is used 
for the example problem the resulting distillate product 
composition, its equilibrium liquid and the extrapolation 
of the tie line to x 0 is as presented below and illustrated 
by Fig. 1 


Equilibrium Tie Line Terminating at y,, 0.01 and Passing 
Through Feed Point 


Distillate Product 
Composition 


Com- 
ponent 


Equilibrium Liquid Bottom Product 
x at x 0 
0.9254 
0.0457 
0.0189 
O.O100 


0.8646 
0.0641 
0.0397 
0.0317 


0.000 
0.325 
0.335 
0.340 


As long as the bottom product is specified so as to 
contain less than 0.340 mol fraction of component d, the 
tie line terminating in yy,—-0.01 and passing through the 
feed point F will intersect the bottom product specification 
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Fractional Distillation 





De 
a 
i 


QUATERNARY ZONE % 
OF Oy 
( 


0 
INFINITE STAGES 
AT 


Ro 
MINIMUM REFLUX 


8) 
2 Om 


[ OY, 


QUARTERNARY AND 
TERNARY ZONES OF 
INFINITE STAGES 


r 
- 


x ao" eh e)) 


plane. When x 0).340, the intersection occurs al 4 0 
so that the reboiled stripping column contains two zones 
of constant composition, a quaternary zone at the top of 
the column and a ternary zone in the middle of the column, 
fractionation between the zone being similar to that shown 
in Fig. 6, Art. 3.°° The composition in the ternary 
zone of infinite stages is calculated trom the equation 


L \ l Lut 


r. — 1 0 


L/V — aK, 

Using the value of L/V as determined trom the line 
DLFB., L/V=BD,BL=0.9254 0.8645—1.07. The re 
sults are shown below. Extrapolation of the tie line in the 
ternary zone of infinite stages to x» —-() represented by the 
point B in Fig. 1 ts also listed below. 


Ternary Zone of Infinite Stages -Refluxed Stripping Column 


Com- Bottom Product Ternary /one 
ponent Comp., 2 Liquid in 
in Figure 1 i 


Ternary Zone 
Vapor in B’, 


y 


000 0.000 0.000 0 000 
325 0.9042 6.9421 0.000 
436 0.0888 0.0408 0.483 

} 340 0.0370 0.0171 0.517 


When the concentration of component d in the bottom 
product is greater than 0.3400, the bottom product can no 
longer be made in a refluxed stripping column. However, 
the bottom products along the extrapolation of the tie line 
in the ternary zone of infinite stages B,’B.LV in Fig. | 
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can be made in columns having the same ternary zone as 
shown in Fig. | in the middle of the stripping section 
and a rectifying section of finite stages as shown in Fig. 2 
The path of fractionation trom the bottom product up to 
the feed stage is similar to that of Fig. 7, Art. 3. 

The construction of the diagram at the feed stage, in 
Fig. 2, is similar to that of Fig. 12, Art. 6™ for 
ternary systems (Intermediate Reflux Path) and must be 
located by a trial and error assumption of the location of 
L,. Both V> representing the vapor leaving the feed stage 
and V; -+- | representing the vapor entering the feed stage 
lie on the vapor line from the ternary zone of infinite stages, 
the point representing (F-+f,—,) must he on the liquid 
line from the ternary zone since (F 4-Lr_,) Ly 
(Vr + 1 V,) and the lines Vf 1 Vf and Lf CF 
/ ,) must be parallel. Thus the point representing the 
sum of the feed, F, and the liquid entering the feed stage 
l ;, is determined by the intersection of the line B,V, 
with the liquid line from the ternary zone of infinite stages 
The point representing the liquid entering the feed stage 
l ; is then located by the intersection of the lines D,V, 
with the line F(F L-—,). When the point, Ly, has 
been correctly assumed, a stage to stage calculation up the 
column using the L/V vaue in the rectifying section will 
terminate at D,. Note that stage to stage calculations down 
the column, from any point 1, on the liquid line from the 
ternary zone of infinite stages will terminate in the ternary 
zone. 
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Ihe value of L/V in the stripping section for any value 
Of xy, tor this case is readily calculated by taking the pro- 
portional segment along the extrapolated ternary zone tic 
line. For example, if x4, 0.40 


P L/V =BV .,/Bebon, =~ 249 —9- O17! 1 055 
, wee 0 40-0 0370 ms 


When xy, 0.517 the bottom product is a binary mix 
ture and the column has both binary and ternary zones of 
infinite stages in the stripping section as shown in Fig 
3. When x 0.517, the column has only one zone of 
infinite stages in the stripping section as shown in Fig 
4. Note in Fig. 4 that the lines Vr Vr +- 1 and (F 
/ ,) Ly must be parallel 


Minimum Reflux 


When the equilibrium tie line originating at the feed 
point F, intersects both specification planes, the minimum 
reflux ratio is established by the quaternary zone of infinite 
Stages at the feed stage. In the present example, since the 
feed tie line intersects x, QO, at Xap 0.442, the quate! 
nary zone limits the reflux ratio over the range of specifi 
cations « 0.25 to Xu, 0.442. The minimum reflux 
condition and the range of product variation for xy, 
0.340 ts illustrated in Fig. 5. A similar diagram for 
Xan 0.04 is shown in Fig. 6, where the point B, 
represents the bottom product from a column having an 
infinite number of stages in the stripping section. When 
Nas 0.442, a ternary zone of infinite stages develops with 
the quaternary zone as shown in Fig. 7. Also included in 
lig. 7 are the bottom products at total reflux, from the 
infinite stage rectifying column and from the column hav 
ing an infinite number of stages in the stripping section. 

Ihe bottom products between B, and By (x4, 0.0) 
in Fig. 7 are made in columns having an infinite number 
of stripping stages by a fractionation path similar to that 
shown in big. 2. However, in this case, ternary zone 
of infinite stages must be located by trial and error, ie. 
by assuming L./V, calculating the ternary zone by Equation 
10 until it is impossible to connect the path to the dis 
tilate obtained by a material balance. 

At a bottom product specification of x,, 0.442 such 
as Xun 0.517 as shown in Fig. 8, the minimum re 
flux is established at the product along the extrapolation 
of the ternary zone tie line By and a quaternary zone of 
infinite stages adjacent to the feed stage also occurs similar 
to the ternary separation discussed in Art. 6, Fig. 11 
At xy, 0.517 the bottom product from a column having 
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infinite stripping stages may be a binary mixture as shown 
in Fig. 3. 

At a bottom product specification of x 0.602 o1 
more the only way the separation can be achieved in a 
column having infinite stripping stages is at minimum re- 
flux as shown in Fig. 9 and 10, the bottom product 
being a binary mixture. 

Ihe composition envelopes obtained from Figs. 1—10 
for the bottom products at various separations are shown in 
Fig. 11 
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PETROCHEM-ISOFLOW FURNACES | 


Ba a. c n £; . ; “-™ F 7s iE 
nost efficient by any comparison 


simplicity of design and construction 


The Isoflow Heater basically is a circular steel shell; this 
results in an explosion-resistant structure. The shell is lined 
on the inside with insulation and insulating refractories; 
this results in a wall with a zero air leakage and high 
efficiency. The vertical tubes are combined with integral 
convection tubes; this results in less headers in the heaters 
for complete cleanability. The integral radiant convection 
tubes and minimumn number of headers result in a minimum 
pressure drop for a given velocity. The vertical tubes 
completely shield the walls resulting in low wall 
maintenance. The small number of headers in combination 
with the vertical tubes result in ease of cleaning and, if 
desirable, gang-cleaning of several tubes simultaneously. 
Individual burners, symmetrically spaced with relationship 
to the tubes, results in even heat distribution horizontally. 
The reradiant cone effects even heat distribution vertically. 
Segregated burners result in ease of firing and inspection 
of burners. These are some of the design features which 


place Isoflow Furnaces in a class of their own 


—most efficient by any comparison. 


More than 1150 are in operation throughout the world 

in the petrcleum, chemical and allied industries forall 
processes and for any duty, pressure, temperature and 
efficiency ...and all Petrochem-Isoflow Furnaces are 
pre-eminently satisfactory. 


UNLIMITED ON SHEE .., CAPACITY... DUTY 


laproenetves:Bethihom Spply, oe nd Howson : Flag, Brechat & Dori, Boston «BD. Festa, Fiber «Far 
Levolly, Ccoge «Lester Oberhott:,(oltorme Gordon 0 Mardin, Lovivile, Kentucky : Turbex Equipment (1, Narberth, Po 
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and other special alloys. 


Chicago Bridge Iron Company assigns 
a Field Welding Supervisor to inspect 
every welded structure it builds. The 
Supervisor makes sure that welders are 
qualified to do the type of work in which 
they are engaged, checks the operation of 
welding equipment, helps —magnaflux. 





x-ray or stress-relieve joints. where called 
for in the specifications. and assists with 
the cutting and grading of the required 
number of test plugs. He does everything 
possible lo help build the best tank money 
can buy... at no extra cost to you! 





Write our nearest office for quotations 
on tanks and pressure vessels for corre 
sion-resistant service. There is no obi 


valion on vour part, 


bo-dt. tam, bry . s sleel 
tank buat tor ¢ ercial Solvents 


( orporation al Sterlington. La. 


CHICAGO BRIDGE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO SALT LAKE CITY. and GREENVILLE. PENNSYLVANIA 
Atlant 2103 Healey Building Detroit 2€ ‘ Lafayette Building Philadelphia 3 1630—1700 Wainut St Buriding 
Birminghar 27 North Fiftieth Street Havonoa 402 Abreu Building Pittsburgh 19 3236 Alcoa Building 
Boston 29 201 Devonshire Street Houston 2 2130 CGI Life Building San Francisco 4 1559200 Bush Street 
Chicac ! McCormick Building Los Angeles 17 »26 General Petroleum Building Seattle | 1330 Henry Building 
Clevelan 2215 Midland Building New York € 3310-165 Broadway Building Tulsa 3 1620 Hunt Building 
REPRESENTATIVES AND LICENSEES 
ort Enc, Ontario, Canada Compagma Tecnica Industrie Petrol, Rome, Italy 
lo Serme Mantime Pars. France « Limited, Darhnagton, England 
de Provence Arles Sur Rhone, Franc oth Bridge G Engineering Company, Limited, Motherwell, Scotland 
ompany, Ltd, Aportode 1348 Caracas ‘ zucla Comprir N VY 2!, Amstel, Amsterdam ‘« Netherlands 





Sociedade Chibridge de Construc A penecral Just 275, Grupo 306, Rio de Janeiro, Brazil 
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SHARP UPSWING in post 
war petrochemical manu 
facturing os illustrated in 
production chart (lett) 
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Petrochemicals in the Postwar Years 


PETROLEUM PROCESSING 


ACS symposium covers recent developments, 
future growth, raw materials outlook 


A STAFF REPORT 
by the Editors of 


Petroleum Processing 





hay \L petrochemical production is expected 
to reach a volume of 31.5 billion pounds 

according to R. I Bateman, 
Fine Chemicals Dept., Carbide 
and Carbon Chemicals Co 


annually in 1955 


manager of the 


Bateman made this prediction at a symposium 
Years’ spon 
American Chemical Society’s Divi 
Petroleum Chemistry 


on “Petrochemicals in the Postwar 
sored by the 
sion of during the annual 


ACS meeting in Chicago, Sept. 6-11. Co-author 


with Bateman was J. A. Field, asst. mer. in the 
same department! 
“Statistics on petrochemicals are tricky,” Bate 


man explained [he sume atoms can be easily 
counted two, three or four times in progressing 


October, 1953 


final end 
to keep in 


from crude starting materials to. the 
products. Therefore, it is necessary 
mind the distinctions 


diates and finished products. By 


crudes, interme 

bari?! Commis 
sion definitions, benzene and ethylene are crudes: 
aniline and ethanol, intermediates 


between 


and dyestuffs 
’ His fig 
ures were confined largely to intermediates 

“For the year 1952,” Bateman stated, “petro 
chemicals comprised 21% of the U.S 
production. This amounted to 21.4 billion pounds 
of the entire production of 100.4 billion pounds 
The value of petrochemicals was $2.7 billion out 
of a total of $5.4 billion 

“The petrochemical portion is made up of $2.2 


and cellulose acetate, finished products 


chemical 


billion of aliphatics 
$0.2 petrochemical 


average sales price pet 


$0.3 billion of aromatics, and 
billion of inorganics. The 
pound of the aliphatics 
was 15¢:; of aromatics, 19¢ 
2.5¢. Total 
dustry of $2.5 
entire chemical industry 
Looking to the next few 
dicted that “total petrochemicals production in 
1955 should rise to 31.5 A break 


and of the inorganies, 
petrochemical in- 
billion were about 52% of the 


1952 assets of the 


years, Bateman pre 


billion pounds 
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Table 1—New Tank-Car 


Family and Product 


Hydroxy Compounds 
Butyl Ethyl Propanediol 
Diisobutyl Carbinol 


Iso-octyl Alcohol 


Methoxy Polyethylene Glycols 


Propylene Glycol Alkyl Ethers 


Nonyl Phenol 


Aldehydes and Ketones: 


Acrolein 


Diisobutyl Ketone 
Pyruvic Aldehyde 
rrioxane 

Ethylthexaldehyde 


Halogenated Compounds: 
Chior IP¢ 
Chlordane 
Aldrin 
Sodium Dichlorphenoxyethyl Sulfate 
Dichlorbutene 
Dieldrin 
Epichlorhydrin 


Acids and Anhydrites: 


Alkenyl Succinic Acids 
Acrylic Acid 


4,5-Trichlorphenoxyacetic Acid 


Peracetic Acid 


Petrochemicals Since 1945 and Their Uses 


Uses 


insect repellant, including use in an insect repellant formulation 
for clothing impregnation. 

large volume use as a special reaction medium; limited application 
in printing inks and lube oil additives. 

esters, such as phthalate and adipate, for use as plasticizers for 
vinyl resins; its low-volatile ester of 2,4-D acid has found 
extensive use as a weedkiller. 

available in three molecular weights (350, 550, 750) as “Carbo 
wax,” their fatty acid esters exhibit good emulsifying, dispersing 
and wetting properties for aqueous processes in the textile and 
leather industries; useful alone in certain ore flotation processes 

lacquer solvents, hydraulic fluid components, agricultural emulsi- 
fiers and couplers. 

reacted with ethylene oxide to yield non-ionic surface-active 
agents and detergents. 


starting material for methionine; can be substituted for glycerol 
in Skraup synthesis for quinone and substituted quinolines; used 
in production of alpha-hydroxyadipaldehyde, an insolubilizing 
agent for protein and cellulosic materials. 

high-boiling lacquer solvent. 

intermediate in synthesis of insecticide allethrin 


N (p-chlorphenyl) isopropyl carbamate, pre-emergence weed killer 
insecticide against chewing insects. 
nsecticide against chewing insects. 
pre-emergence weedkiller, under trade name “Crag” herbicide 


insecticide against chewing insects 


inhibitors for special oils and lubricants. 
special textile size in polymer form; intermediate for soil condi 
tioners. 


. improvement over 2,4-D, offering added advantage of effectively 


controlling woody plants, such as mesquite 
textile bleach 





down of this total indicates that ali- 
phatics will represent 19.4 billion 
pounds; aromatics, 3 billion pounds; 
and inorganics, 9.1 billion pounds 
By 1955 the petrochemical industry 
will occupy even a larger proportion of 
the chemical industry that it now does 
and by that time should have $4 billion 
invested in plants producing petro 
chemicals with a value of $4 billion.” 
In reviewing developments in recent 
years which are influencing this rapid 
growth, Bateman listed 46 new petro- 
chemicals which have grown to tank 
car stature in the post-war period 
These new “tank-car” petrochemicals 
and their uses are tabulated in Table 
1, compiled by PETROLEUM PROCESS 
ING from data presented by Bateman 
A study of the applications shows 
that 40 of these 46 chemicals grew to 
their present status by finding markets 
in six major fields—agriculture, plas 


(538 


tics, synthetic fibers, specialty rubbers, 
drugs and detergents, as tabulated in 
Table 2. 

Opening talk at the symposium was 
a paper prepared by Eugene Ayres of 


Gulf Research and Development Co 
on “Raw Materials for Organic Chem- 
icals.” 

Ayres observed that organic chemi- 
cals have always been derived from 
carbonaceous fuels and that “petro 





leum hydrocarbons have become im- 


Table 2—End-Use Application of 
New Tank-Car Petrochemicals 
Since 1945 


End-Use Application 

Agri- 

cul- Plas- Fi- Rub- Deter- 
Family ture tics bers bers Drugs gents 
Hydroxy l l 2 1 
Ac ids l 3 
Esters } 
Aldehydes 
Haloge 

nated 

Amines 
Hydro 


carbons 


Totals 





portant sources of chemicals because 
they have been abundant and cheap 

Continued acceleration of the rate 
of growth of the petrochemical indus- 
try will be dependent upon cost, which 
is, in turn, dependent upon relative 
abundance and the nature of fuel 
preparation processes.” 

He then went on to give a few gen- 
eral observations on the several types 
of combustibles which are or could 
be sources of organic chemicals and 
their future availability, which are 
summarized below 

1) The present marked trend away 
from vegetation as a source of chemi- 


PETROLEUM PROCESSING, October, 1953 












Petrochemicals—Postwar 














Family 
Acids and Anhydrites (Con’‘t): 


lerephthalic Acid 


Esters and Ethers: 
Allethrin 

Diallyl Phthalate 
Dibutyl “Carbitol 
Diglycol Dibensoat 

Ethyl and Methyl Acrvlates 
Ethyl Ethoxypropionat 
Maleic Alkyl Fst 


Octyl Adipat 
Octyl Phosphate 


Octyl Hexahydrophthalat 


Vinyl Alkyl Ether 


Parathion 
Dimethyl Carbat« 


Amines: 
Dimethyl Formamide 


Hy ptadecy!l Glyoxalidine 


Methyl Ethyl Pyridine 
N-Butyl Acetanilid 
gamma-Picolin 


alph i-Picolit 


SR 406 
Methyl Vinyl Pyridine 







Ils drocarbons : 


Alkvlated Aromati 
Dodecy! Benzer 








Table 1 (Cont’d)—New Tank-Car 


and Product 








Petrochemicals Since 1945 and Their Uses 


Uses 


polyethylene terephthalates are being marketed as Dacron synthetic 


fiber, Mylar film, and photographic film 


insecticide, as a substitute for pyrethrum 
low pressure laminating resins 


monomers for vinyl 


type resins, intermediates for surface-active 


agents of the sulfosuccinate type, and for the new insecticide 


Malathon 


low-temperature plasticizers for vinyl resins (as ethylhexyl or 


isooctyl adipates ) 


low-temperature plasticizer for vinyl resins (as ethylhexyl phos 


phate) 


.general-purpose plasticizer (as ethylhexyl hexahydrophthalate), 
particularly well-suited for organosol and plastisol dispersions 


Polymers are used 


pressure-sensitive adhesives, and are of 


interest as viscosity index improvers and pour point depressants 
for special lubricating and hydraulic oils 


insect repellant for skin application 





nylon spinning solvent 
Crag” fruit fungicide 
scab and cherry leaf spot 

.manufacture of niacin, a part of the vitamin B complex. 
ingredient of insect repellant mixture for clothing impregnation 
starting point for TB drug, isonicotinic hydrazide 


monomers for 2 


341, particularly effective against apple 


vinyl pyridine, with potential uses in special syn 


thetic rubber latices as a pre-dip for nylon cords 
fungicide (now called Captan 406) 
used in acrylonitrile fibers to enhance dyeing properties: monome: 


with potential uses in special synthetic rubber latices as a pre 


synthetic detergent 
ynthetic detergents 


dip for nylon cords 





cals will continue tor at least the bal- 


ance of the century. Chemicals from 


vegetation will be largely those for 
which by-products from food produc 
tion offer unique chemical opportu 
nities 

2) Chemicals from dry natural gas 
will contract rather than expand. This 
estimate is based on the assumption 
that gas will become increasingly rel 
tively expensive, and will not be pre 
ferred to some other fuels as a chem 


] 
ered 


raw material 

3) Synthetic gas will be largely by 
product in character. Most of it will 
be of 


low Btu value and suitable only 
for local use 

+) Fischer-Tropsch corversion of 
coal will begin to supply substantial 
imounts of ethylene and other ali- 
phatics betore 1970, but production ot 
motor fuel by this process will be 
minor 

5) Rather large production of coal 
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chemicals will be developed during 


the next 10 years from coal hydrogen 
ation carried out for the specific pur 
pose of making chemicals, but coal 
hydrogenation will not be on a suffi 
crently large scale to provide sub 
stantial amounts of LPG as a starting 
point for aliphatics 

6) Aromatics production from pe 
troleum will decline. About 5% of 
present petrochemicals are aromatics, 
but extended production of typical 
coal-chemicals from petroleum is al 
most certain to be too wasteful and 
costly to compete on a major scale 
with production from coal 

7) Low-temperature carbonization 
of coal will be practiced on a larze 
scale with production of abundant gas, 
but that gas is not likely to be eco 
nomically attractive as a starting point 
for chemicals. However, the major part 
of some of the coal-chemicals may 
come from low-temperature tar 








8) Oil shale will not be important 
as a by-product source of present ton 
age organics (either aliphatic or aro 
matic), but may become extremely 
important in fields not yet explored or 
developed 

9) Ethane associated with natural 
gasoline manufacture will become in 
creasingly important for petrochemi 
cals, and in the long run should be 
cheaper than propane or butane for 
ethylene manufacture 

10) LPG will continue to be avail 
able, at least until 1970, in sufficient 
quantity and at low enough cost to 
satisfy all chemical demands for pro 
pylene, isobutane, isobutylene and 
ethylene 

11) Economically recoverable ethy] 
ene in refinery gas will be insufficient 
to satisfy demand, but increasing 
yields of ethylene can be expected 
from additional conversion of refinery 
gas ethane 
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A WAR BABY COMES OF AGE in this first large-scale plant manufacturing 


ydrazine at Lake Charles 


Rocket fuel to insecticides—a wide market 
ahead for this chemical building block 


By D. P. THORNTON, Jr. 
Southwestern Editor 


HE first large-scale commercia 
hydrazine plant in the U. S. has 
heen completed by Mathieson Chem 
ical Corp as a part of tts chemical 
manufacturing facilities at Lake 
Charles, La 
The new plant, the result of Army 
sponsored research at Mathieson’s 
Niagara Falls, N. ¥ 
being operated by the recently formed 
Matholin Corp. This company ts 
equally owned by Mathieson and Olin 


Industries, Inc 


laboratories, 1s 


, the latter being a large 
manufacturer of firearms, explosives 
and diversified chemicals 

fo manufacture hydrazine, known 
since late in World War II for its value 
as a propellant in rockets, Mathieson 
will use a modification of the I 
Raschig synthesis developed in 1907 
which reacts (oxidizes) ammonia with 
sodium hypochlorite (NaOCl! bleach 
ing powder) to form hydrazine, water 
and sodium chloride. Unsuccessful at 
tempts have been made to find a better 
synthesis, including photochemical and 
electric discharge methods as well as 
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straight chemical synthesis, but none 
significant advantages 
over the Raschig route, which was 
slow, gave poor yields and was difficult 
to control 


have shown 


For military reasons, Mathieson’s 
improvements On the process are clas 
sified, but they have made important 
advancements in controllability and re 
action yields. Other contributions are 
methods to produce the anhydrous 
The Germans in World War 
Il were never able to go beyond the 


material 


hydrate form, which contains approxi- 
mately 64°° hydrazine and the balance 
water. Neither were the Nazis ever 
able to bring their two plants to full 
production before the war ended 

Mathieson follows the synthesis, 
which produces a low concentration of 
hydrazine in brine, with salt separation 
and distillation to produce a mono 
hydrate containing 64° hydrazine. To 
produce the anhydrous material, thei: 
research has produced two teasible 
methods. The method of choice is 
azeotropic distillation, while the other 
involves ammoniolysis of the hydrate 
Presumably the azeotropic method will 
be followed at Lake Charles. 


Initially, the plant will produce hy 
drazine hydrate, anhydrous hydrazine 
monohydrazine sulfate, dihydrazine 
sulfate, hydrazine hydrobromide and 
hydrazine hydrochloride. Other de 
rivatives will be produced as demand 
develops. 

Military requirements are expected 
to take most of the plants initial out 
put. Indications are that non-military 
uses Of hydrazine will develop further 
in the near future and Mathieson ex 
pects them to become significant in 
terms of total demand. 

Pure anhydrous hydrazine is a clear, 
colorless liquid resembling 
water in density and boiling point 


closely 


Similarity ceases here, however, since 
it is a powerful source of chemical en 
ergy and one of the most reactive in 
organic compounds known. In chem 
ical symbolism hydrazine is written 
HeN==NHz: to show it contains two 
nitrogen atoms bonded to one another 
and each holding two hydrogens. It 
is a close relative of ammonia, from 
which it is commercially derived. 

Ihe four hydrogens of hydrazine 
are readily replaced by other atoms 
and chemical radicals to produce de- 
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rivatives having an extremely wide 
range of molecular combinations and 
chemical properties. It is not so easy to 
disrupt the nitrogen-to-nitrogen bonds, 
however, and any reaction vigorous 
enough to do so necessarily releases 
a large amount of energy. This energy 
release, as heat, explains the military 
interest in hydrazine as a rocket fuel 
following disclosure that the Germans 
were using it in their World War Il 
rockets 

Even though the nitrogen bonds 
can be ruptured with explosive vio 


lence, hydrazine is not considered a 


dangerous chemical when 


properly 
handled, any more so than gasoline, 
for example. The compound is insen- 
sitive to shock or impact and friction 
It ts shipped commercially by truck or 
il in stainless steel drums under a 
nitrogen atmosphere. It will burn with 
a blue flame like alcohol when ignited 

Before World War Il hydrazine was 
t laboratory curiosity. When first sold 
from experimental production in the 
U. S., the price was $50 per Ib. By 
1949 


itially 


when pilot plant quantities in 
became available, the price 
dropped to $9 per Ib. Today, a pound 
costs $2.50 on a hydrazine content 
basis for the aqueous solution of 
the hydrate. Mathieson officials be- 
lieve that with further process im- 
provements, the price tag may ulti- 
mately be marked down to approxi- 
mately SO¢ per lb 

While it is classified as an inorganic 
compound, hydrazine also) may be 
classified as a petrochemical, in that 
the ammonia from which it will be 
derived at Lake Charles comes partly 
from hydrogen resulting from the de 
composition of natural gas. The bal 
ince of the hydrogen used in ammonia 
svnthesis will be secured from a near 
by alkali plant as a by-product from 
electrolysis of brines 

Aside from its military uses, the 
compound shows great promise as a 
raw material in preparing agricultural 
chemicals, dvestuffs, detergents, textile 
coatings, plastics modifiers, foaming 
iwents (synthetic rubber and _ plastic 
fillers), fine chemicals, drugs and ex 
plosives. Over 2000 derivatives of the 
basic compound have been reported 


while several score more are under 


laboratory investigation. Many of these 


vill use petroleum-derived raw mate 

ils in their synthesis 

Although it was rocket fuels which 
brought hydrazine out of obscurity, 
its chemical reactivity probably augurs 
more for a bricht future than military 
uses in rocketry 

Some otf the most interesting uses 


of hydrazine derivatives are in agri- 
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REFRIGERATION, AMMONIA RECOVERY wnils (right), synthesis area (left) 


Maleic hydrazide has shown 
Startling properties as a growth re 


tardant for grass and other plants 


culture 


Testing for several seasons on grass 
plots along state highways in New 
York and Connecticut, the material 
has reduced mowings per season from 
19 to two. Applied in solution as a 
spray, it stops sprouting of onions, 
potatoes and carrots during winter 
storage. It is being used to prevent the 
flowering of tobacco, to produce male 
sterility in hybrid corn and to prevent 
opening of buds on fruit trees until 
danger of frost 1s past 

Other hydrazine derivatives are sery 
ing successfully as insecticides and 
fungicides. One of them will kill mites 
without poisoning birds which feed on 
the dead mites; the first time such a 
material has been available 

Hydrazine and its derivatives show 
promise in the industrial field as start 
ing materials for new nitrogen-ring 
dyes, synthetic detergents, wrinkle 
resistant coatings for textiles, and as 
modifiers of synthetic fibers and plas 
Lics. 

Another very important industrial 
property is hydrazine’s strong reduc 
ing action. As a reducing agent it ts 
used to separate rare metals in the 
pure state from their oxides or salts, to 
plate thin coatings of metals on glass, 
plastics and other non-conducting ma 
terials, and to remove final traces of 
dissolved oxygen from boiler water 
which otherwise might give rise to 
corrosion problems 


Hydrazine hydrobromide has been 
put to work as a soldering flux for 
copper and brass because of its reduc 
ing action. The flux encourages forma 
tion of a good soldering bond but 
leaves no corrosive residue on. the 
metal. Superior fluxes also have been 
developed for the difficult problem o1 
soldering aluminum 

Derivatives of hydrazine are show 
ing promise in the drug field tn the 
treatment of such varied diseases as 
tuberculosis, high blood pressure and 
urinary tract infections. It already is 
being employed on a limited scale in 
the preparation. of 
histamines, 


hormones, anti 
antibiotics and certain 
vitamins and sulfa drugs 

In rocketry and explosives, hydra 
zine’s big advantage comes from. tts 
high energy release, especially when 
in the anhydrous form. Elimination of 
the dead weight represented by 36% 
water is not the only principal advan 
tage, for it eliminates also the dissipa 
tion of part of the heat energy pro 
duced in vaporizing the water. It is 
known that the Germans were using 
it experimentally also in torpedoes and 
the trackless propulsion of submarines 
under water at high speeds 

Some experts today contend that a 
mixture of hydrazine and nitric acid 
will be the most likely fuel for a super- 
rocket. During World War Hl hydra 
zine was mide in the U.S 


experimental 


in limited 
quantily for purposes 
and as a raw material in manufac 


turing azides for shell detonators 
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THE REGENERATIVE PROCESS (Raschig) for synthetic phenol manufacture 


Synthetic Phenol Manufacture 


its sources, its markets, and the four major processes— 
cumene hydroperoxide, Raschig, sulfonation, chlorination 


Part 2—The regenerative (Raschig) process 


By PETER W. SHERWOOD 
Chemical Engineer, New York 
N ANUFACTURE of phenol by 
4 the regenerative (Raschig) proc- 
ess Is practiced in the United States 
by Durez Plastics and Chemicals, Inc., 
at North Tonawanda, N. Y. A smaller 
installation, following the same 
scheme, ts Operated by Dr. G. |} 
Raschig, G.m.b.H. at Ludwigshafen, 
Germany 

The synthesis of phenol by this 
route involves two chemical steps: 
Chlorination of benzene by hydrogen 
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chloride in the 
lowed by steam hydrolysis of mono 
chlorobenzene Hydrogen chloride 
evolved in the second stage is recov 


presence of air, fol 


ered and recycled to the chlorination 
Stage. 


( oHe H¢ ] V2 Oz 
> ( oHs¢ | 
H2O 


» CeH;,COH 


¥2H2O (2a) 
CeHsCl 
HCl 
Except for losses in the process, 


benzene is the only required raw ma 
terial. 


(2b) 


(a) Production of Monochlorobenzene: 


Hydrogen chloride as such is not 
capable of effecting the chlorination of 
benzene. It is, however, possible to 
oxidize HCI to chlorine and water in 
with the Deacon process 
at temperatures above 400° C and in 
the presence of co»per chloride 

At the conditions of the 


process. benzene 


accordance 


Deacon 
oxidation reaches 
Ihe important 
Raschig 


rates 
tribution of the process 1s 
the development of a catalyst which 
promotes the chlorination of benzene 
by means of HCI and air at low tem 
peratures (220-270" C). 

The catalyst consists of the oxides 
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of aluminum, copper, and iron when 
charged to the reactor. In preparing 
the catalyst, a concentrated sodium 
aluminate solution is treated with a 
lution of copper chloride and ferric 
chloride in aqueous HCI. The precipi- 
tate is carefully washed, dried, and 
pelleted 

If HCI! and air are passed over this 
catalyst at reaction conditions, the 
formation of free chlorine is practi- 
cally nil. Nevertheless, the system is 
capable of chlorinating benzene in 
good conversion. The reaction prob 
ably takes place in two steps 


CusCle 1420 2HCI 
>» 2CuCle H2O... (Ga) 
Cully 2CuCle 
>» CoHsCl CueCle -+- HCI Gb) 


Ihe overall reaction is strongly exo 
thermic and suitable cooling must be 
provided to prevent the attainment of 
temperatures at which yield losses due 
to benzene oxidation become serious 

HCl! utilization is strongly affected 
by operating temperature and by space 
velocity. It rises precipitately as the 
temperature is raised above 220° ¢ 
and realizes an optimum in the range 
250-270" ©. A rate of chlorobenzene 
formation in the range of 4.6 Ibs 
cu.ft./hr. is found to be the optimum 
throughput from the point of view 
of HCl utilization 

In practice, about 98% of the HCI 
fed to the reactors is converted. Only 
some 0.2% of the benzene is lost by 
oxidation reactions under such con 
ditions 

Mathes''’ reports that the process 
is economically feasible at a per-pass 
conversion of 7% (based on benzene) 
However, much higher conversions 
up to 50°-—-can be attained. As the 
extent Of per-pass conversion is raised, 
an increasing amount of chloroben- 
zene 1s converted to polychlorinated 
homologues in accordance with the 
dictates of the mass law. Most of the 
by-product so formed is dichloroben 
zene (about 70% para- and 30% 
Ability to market these 
derivatives is influential in determining 
the degree of conversion taken per 


ortho-isomer) 


puss. The effect of conversion on the 
formation of mono- and dichloroben- 


zene 1s illustrated in the following 
table 


Product Formation 


Monochloro 


Conversion Benzene Dichlorobenzene 
§.25 5% 0.25% 
11.00 10 1.0 
24.00 ”) 40 


At Durez’ phenol plant, the chlo 


rination is carried out in cellular steel 
chambers in which alternate cells are 








Part 1 of this series, dealing with 
the sources and markets for syn- 
thetic phenol, and describing the 
cumene hydroperoxide route to its 
manufacture, appeared in the 
September issue of PETROLEUM 
PROCESSING, page 1348 





packed with catalyst.’4/ Air is circu 
lated to provide cooling for the exo 
thermic reaction and thus prevent 
temperatures in excess of 250° C 

Ihe reactants are preheated inde 
pendently and fed to the reactor at a 
mix temperature of 210° C. Follow 
ing conversion, the effluent gases are 
cooled and condensed. The liquid 
product is crudely fractionated in an 
acid brick-lined column. The wate: 
benzene azeotrope is taken overhead 
The bottoms contains benzene and 
chlorobenzene in approximately equal 
proportions, together with some di 
chlorobenzene. After neutralization, 
the components are separated by frac 
tional distillation 

At the plant of Dr. Raschig, 
G.m.b.H., air and benzene are pre 
heated independently to 270-300" ¢ 
Hydrochloric acid, received in 17° 
concentration from the recovery unit 
of the hydrolysis stage, is evaporated 
and mixed with the other reactants 
without intermediate  superheating 
1000 Ibs. benzene call for the admix 
ture of 218 Ibs. air and 305 Ibs. 17% 
hydrochloric acid. 

The combined feed enters the con 
verter at its mix temperature of 200 
210° C 
air-cooled tubes and the exit tempera 
ture is maintined below 250° C. Con 
version per pass is 10%. 

The reaction products pass directly 
into an acid brick-lined, packed towet 
where they are cooled and largely 
condensed by refluxing benzene. Non 
condensed gases are after-cooled to 
20°C and are finally passed through 
activated charcoal for the recovery 
of residual benzene. 


The catalyst is carried inside 


The tower bottoms contain about 
SO benzene and 50% chloroben 
zenes. The mixture is neutralized with 
caustic soda and is finally water 
washed. Two fractionating towers in 
series serve to separate and purify the 
chlorobenzene product and recycle 
benzene. The recovered dichloroben 
zenes are separated in a batch still 
(b) Steam Hydrolysis of Chloroben- 
zene: In the Raschig process, mono 
chlorobenzene is converted to phenol 
with concomitant regeneration of HCI, 
in accordance with equation (2b). 












Iricalcium phosphate serves as cat- 
alyst, and is produced by precipitation 
in the course of mixing aqueout solu- 
tions of calcium chloride and am- 
monium phosphate. The precipitate is 
washed and air-dried at 500° C. 


In operation, this catalyst becomes 
coated with a deactivating carbon de- 
posit. It must therefore be regener- 
ated after 3-4 hours on-stream by 
passing air over it. Care must be taken 
to maintain the temperature below 
580° C during regeneration to prevent 
permanent damage to the catalyst. 
Several catalyst chambers are pro- 
vided which must be alternated on 
stream 


Hydrolysis temperature is in the 
range of 450-S00° C. A super-heater 
erves to preheat the mixture of ap- 
proximately equal parts chlorobenzene 
and steam to feed temperature. Per- 
pass conversion 1s between 15 and 
8% with a resulting phenol yield of 
85-957 . Increase in conversion above 
15% results in rapidly rising yield 
loss. About 6-7 Ibs. phenol are formed 
per hour per cu. ft. catalyst. 

With so low a conversion per pass, 
it is evidently desirable to effect phe 
nol recovery without condensing the 
entire chlorobenzene and water va 
pors. This consideration of thermal 
economy is of signal influence on the 
commercial competitiveness of the 
process. A suitable means to accom 
plish this requirement has been worked 
out for the Raschig process 

Ihe vapors leaving the hydrolizet 
are cooled to 270° C in heat exchange 
with the incoming reactor feed. They 
then enter an acid brick-lined packed 
tower in which they are contacted with 
water at 9O° ¢ The ratio of water 
to entering HCl is carefully con- 
trolled to obtain a constant-boiling 
mixture of these two components. The 
HC l-water azeotrope leaves the bot 
tom of the tower in liquid form. A 
small amount of phenol leaves with 
this liquid phase and is extracted with 
benzene. The extract is combined with 
the main body of phenol extract re- 
ferred to below. 

Make-up HCl is introduced into the 
phenol-free muriatic acid and _ this 
phase is then recycled to the chlorina 
ton stage 

Sufficient monochlorobenzene is in- 
troduced together with hot water into 
the primary spray column to make 
up the quantity consumed in_ the 
hydrolisers 


This stream joins the va 
pors leaving the top of the column 
which are substantially free of HC] 
and contain almost all ot the phenol 
and chlorobenzene derived from the 
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hydrolysis reactors and make up 

To remove phenol from this stream, 
the vapors are passed through a sec 
ond packed column in which they are 
contacted with a large quantity of hot 
(98-100° C) water 


the top of this column is a mixture 


The Vapor leaving 


of monochlorobenzene and steam (to 
gether with very litthe phenol) which 
is returned to the hydrolisers 
Leaving the base of the secondary 
water scrubber is a 4-5 phenol solu 
tion which ts extracted with benzene 
The extract is joined by another phe 
nol-benzene formed in the 
course of purifying muriatic acid (and 
After 


solution 


referred to above) distillative 


removal of benzene from the com 
bined extracts, phenol enters a refin 
ing column while the solvent (benzene) 
passes to the chlorination stage 

Typical raw materials and utilities 
consumption tor the production ot 
100 Ibs. phenol by the Raschig proc 
24 
Ibs. 18° Be muriatic acid, 1650 Ibs 
steam, 16 kwh, 180 gallons cooling 
water, 3.5-4.0 gals. fuel oil. 

Since its first use in the United 
States (1940), the Raschig process has 
held its own in competition with the 
sulfonation and chlorination routes. 
Barring the development of major un 


ess is as follows: 97 Ibs. benzene, 


foreseen markets for acetone, it may 


be expected that the long-range out 
look for the Raschig process is also 
good in competition with the syn 
thesis of phenol via cumene hydro 
peroxide 


(The 
article, outlinine the sulfonation 
and chlorination methods of 
phenol production, will appear in 
next month's issue.) 


concluding section of this 
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Do You Know These Words? 


By B. H. WEIL 


Manager, Information Services 
Ethyl! Corp. Res. & Engrg. Dept. 
Detroit, Mich. 


{ regular department intended 
to help administrators and ope 
ating men altke 
technical 


keep abreast of 
names and Processes 


in the petroc hemical field 


Terephthalic Acid 


lerephthalic Acid, pronounced 
“tehr-ehf-thahl-ick ass-id 1S 
chemical which today is of 


a petro 
growing 
importance as one of the raw material 
for the fiber” Dacron. A 
white, crystalline powder, it is insol 


“murach 


uble in water and many common sol 
vents, but soluble in alkalies. It has the 
formula CeH;: (COOH):, and differs 
from the better Known “phthalic acid 
by being the para benzene dicarboxyli 
acid instead of the ortho acid: L.e., its 
acid groups are attac hed to carbon 
atoms on the benzene ring which are 
separated by two other carbon atoms 
while the ortho acid’s roups are at 
tached to two adjacent carbon atoms 

Just as phthalic (acid) anhydride ts 
today being prepared commercially in 
increasing quantities by thi 


ol 


oxidation 
ortho-xylene, so terephthalic acid 
is being derived trom para-xylene by 
with Both 


syntheses have been stimulated con 


oxidation chromic acid 


siderably by the growing availability 
of xylenes produced (along with such 
other aromatic hydrocarbons as ben 
zene and 
relorming ol 


toluene) by the catalyti 
petroleum  naphthas 
Xylenes are also obtained commer: 
cially from their original source, coal 
tal 
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lerephthalic acid may be used as a 
reagent for the alkali in wool, but it 
finds its chief use in the manufacture 
of polyesters, by reaction with glycols 
such These poly 
then extruded as films or 
fibers, both of which are meeting with 
vrowing [hey are true 
petrochemicals, incidentially, since al 


as ethylene glycol. 


esters are 
acceptance e 


most the entire production of glycols 
stems from petroleum-derived olefins 

Future increases in the production 
of terephthalic acid are anticipated, 
and will almost certainly depend on 
the increased manufacture of ortho 
xylene from petroleum. In turn, this 
is most likely, since catalytic reform 
ing of naphthas ts finding increasing 
flavor, and it will be more profitable 
in many cases to separate the ortho 
\vlene instead of using it as a motor 


fuel constituent 


Isobutyraldehyde 


Isobutyraldehyde, also known as 
isobutyl aldehyde, is a petrochemical 
vhich only recently has come into 


commercial production. Pronounced 
eye-so-heu-ter-al-dee-hide,” 


ing the 


and hav 
(CHs)eCHCHO, it 


reactive, 


formula 
chemically 
with a 


iS a colorless 
strong, pungent odor 
It is soluble in most organic solvents, 
lighter than water, freezes at 85° | 
ind boils at 144-153° } 


lsobutyraldehyde may be prepared 


liquid 


by the selective air oxidation of iso 
butyl alcohol, but currently it is man 
ufactured commercially only by the 
Oxo process. Here, this involves the 
reaction of propylene, carbon mon 


oxide and hydrogen to give a mixture 


of n-butyraldehyde and isobutyralde 
hyde 

The principal commercial use for 
isobutyraldehyde, as such, is in the 
production of calcium pantothenate, 
a member of the water-soluble vitamin 
B group. Through oxidation, isobuty 
raldehyde may be converted to isobu 
tyric acid, which is used in a petro 
leum sweetening 
limited extent in the preparation of 
isobutyrate esters, of interest as per 
fume and flavoring 
butyl alcohol is readily produced by 
the reduction of isobutyraldehyde and 


process and to a 


materials. Iso 


is gaining acceptance in its own right 
as a lacquer and industrial solvent 
This alcohol also serves as a raw ma 
terial for the manutacturer of a wide 
variety of isobutyl esters for various 
purposes. Isobutyl acetate is a promis 
ing lacquer solvent, and di-isobuty] 
phthalate is winning acceptance as a 
plasticizer for cellulose and vinyl plas 
tics 

As mentioned earlier, the raw ma 
isobutyraldehyde are 
propylene and a mixture of 


monoxide and 


terials lor 
carbon 
commonly 
Propy 
lene is Obtained commercially by sepa 


hydrogen, 
referred to as “synthesis vas,” 
ration from refinery gases or by the 
thermal cracking of propane, while the 
synthesis gas” may be obtained by the 
interaction of natural gas, carbon 
dioxide, and steam under the influence 
of heat, pressure, and suitable cata 
lysts. At present, the only installation 
for the commercial manufacture of 
isobutyraldehyde is the plant of the 
Texas Eastman €2.. 
the rich East Texas gas fields near 
Longview, Texas 


located in 


The excellent chemical reactivity 
of isobutyraldehyde and its availability 
in commercial quantities make it an 
interesting raw material for many new 
and valuable products 





DOLLAR SAVINGS FOR FRANCE are represented by this new Shell-Saint Gobain 
petrochemical plant, which will supply French industry annually with 16,000,000 Ibs 
of solvents previously imported from the U. S. A 


Shell's New Plant in France 


Turns out 7,500 tons of propylene-based 
petrochemicals a year—mostly acetone 


= annual production of 7,500 
L tons of propylene-based petro- 
chemicals will result from a new 
petrochemical plant put into operation 
early this year at Berre, France, by 
the Royal Dutch/Shell group. 

Working closely in cooperation with 
Saint Gobain, a leading French manu- 
facturer of chemicals and fertilizers, 
Shell has set up a joint enterprise 
Shell-Saint Gobain. The new Berre 
petrochemical plant is a result of this 
venture, and was built at a cost of 
approximately $4-million. Its 
product is acetone 

The plant is located next to the 
Shell Berre refinery, near Marseilles 
Construction was started in July of 
1951, and production began Dec 
1952. Official opening of the plant was 
Jan. 29, 1953 


main 
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Feedstock for the petrochemical 
operations consists of a_ propylene- 
propane mixture from the Shell Berre 
refinery. This stream is produced by 
thermal and catalytic cracking of Mid- 
Eastern crude, followed by purifica- 
tion in a Girbotol unit. 

The plant proper consists of four 
distinct units, as follows: 

a—acid reaction and residual gas 

treating. 

b—isopropyl alcohol dehydrogena 

tion. 

c—acetone derivatives unit 

d—distillation section 

In the acid reaction section the 
liquid propylene-propane mixture is 
contacted counter-currently with con 
centrated sulfuric acid in a two-stage 
reaction system. A very high percent- 
age of the propylene present in the 


feed is chemically linked to the sul- 
phuric acid and leaves the reactor 
system as fat acid which, after pro- 
gressive dilution and heating, hy- 
drolyzes to give isopropyl alcohol and 
dilute spent acid. 

The residual propane which its 
separated from the reaction mixture 
contains considerable amounts of 
acidic compounds. These are sepa- 
rated from the hydrocarbons and 
returned to the reaction mixture. The 
residual propane is purified to LPG 
specifications and returned to the re- 
finery. 

The dilute spent acid is concentrated 
by boiling off the water under vacuum 
in a continuous-type Mantius con- 
centrator. A special feature of this 
concentrator is the use of tantalum 
heating elements, which give a six-fold 
increase of the heat-transfer coefficient 
over the previously used silicon-iron 
elements, which had the additional dis- 
advantage of brittleness and little re- 
sistance against thermal shocks 

Part of the re-concentrated acid is 
dispatched to the nearby plant of 
Saint Gobain, where it is used as such 
in fertilizer manufacture. The remain- 
der is mixed with fresh 98% acid to 
make up for process losses and to 
bring the acid to the concentration re- 
quired for the reaction 

The isopropyl alcohol from the acid 
reaction unit is purified in the distil 
lation section; the final product is the 
constant boiling mixture of isopropyl 
alcohol and water. Part of this product 
is shipped as such, but the greater part 
is converted to acetone by catalytic 
dehydrogenation 

The acetone constitutes the main 
final product; a considerable part, 
however, of the total quantity of ace- 
tone produced is used as starting ma- 
terial for the production of derivatives 
such as diacetone alcohol, mesityl 
oxide and methylisobutyl ketone, 
which also form part of the Shell- 
Saint Gobain solvents range. 

Ihe various products are purified in 
the distillation section to within the 
narrow specification limits; here pro- 
visions are made to eliminate various 
by-products formed during the manu- 
facturing process. 

The output of the plant will be ab- 
sorbed by the French home market for 
use in the paint and lacquer and tex- 
tile industries, or as starting materials 
for organic syntheses 

In addition to the Berre plant, Shell- 
Saint Gobain operates another petro- 
chemical plant at Petit Couronne in 
France. That plant produces Shell's 
“Teepol,” a sodium alkylsulfate deter- 
gent made from wax-based olefins 
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YOUR HEAVY 


RESIDUAL OILS... 


HOUSTON 
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During the past few years it has been increasingly 
difficult for many oil refiners to dispose of their 
heavy residual fuel oils, due to the increasing use 
of diesel engines by the railroads. 


The solution to this problem is the installation of a 
“Continuous Fluid Coking” unit, engineered and 
constructed by TRECO. This helps conserve na- 
tional petroleum resources by making more gasoline 
and home heating oil from the same amount of 
crude, with greater profits to the refiner. The 
process will also aid in the exploitation of reserves 
of very low grade crude oils which until now could 
not be economically refined, and offers a greatly 
improved process. 


The coke produced from “Continuous Fluid Cok- 
ing” is suitable for refinery fuel, burning in power 
plant boilers or for other industrial applications. 
With some feed stocks the coke will likely be of 
greater value, for example, in the production of 
carbon electrodes for aluminum manufacturers. 


TRECO is approved by Standard Oil Development 
Company to engineer and construct “Continuous 
Fluid Coking” units. Telephone, wire or write for 
information as to the possibilities of adapting this 
valuable new process to your operations, 


TORONTO 


rmiosre 


data on advertised products see page 1584) 











Announcement ! 


Continuous Fluid Cokin 


By arrangement with the Standard Oil Development 
Company, we are prepared to design and build Continuous 


Coking Units employing SOD’s new  fluid-coking process 


‘The process is especially adaptable for converting heavy 
fueloil or residuum into more valuable products, Charge-stock 
may be any reduced-crude or pitches that can be pumped to 


the unit 


The distillate-products are a high percentage of the 
throughput. The coke is produced in small particles and is 
handled as a fluidized solid. Operation is continuous, without 


per iodic decoking. 


If you have a problem of improving your refinery balance. 
we would like to work with you. We are prepared to make 
economic-studies, estimates, and design-outlines. We are prepared 


to engineer and build SOD fluid-cokers adapted to your needs, 


C BRAUN & CO 


Engineers 


A\LIAMBRA CALIFORNIA 








(To obtain more data on advertised products see page 1584) PETROLEUM PROCESSING. 


October, 


1953 





PETROLEUM 


PROCE IN G 


PLANT PRACTICES 





Practical Tips and Ideas for Improving Operations 
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Platform Speeds up Stores Trailer Service 


J ORTABLI 


rather commonplace equipment in 


trailers have become 


the maintenance departments of most 
refineries. Most frequently used as a 
general store’ on wheels, or a port 
able annex to the refinery’s main tool 
room and stores department, trailers 
ire also used sometimes for special 
projects, such as insulation 
Early trailers were often put to 
ether by maintenance personnel from 
materials and supplies lying around 
the shop. More recently, trailers have 
been built by regular commercial 
trailer manufacturers to specifications 
made up by the refinery staff. A stores 
trailer at the East Chicago, Ind., re- 
finery of Sinclair Refining Co. is an 
example 
However, it seems never to fail that 
hindsight is better than foresight 
Somehow, one can almost always 
come up with a suggestion for some 
further improvement, some ad¢itional 
refinement, that wasn’t thought of at 
first. In Sinclair’s case, it was a mov 
ible platform and stairs, attached at 
he side door of the trailer 
llustrated in- the 


service 


photograph 
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When not in use at a field location 
the platform device (made of conven 
tional walkway grating, pipe, and sec 

tions of plate) is folded up and rolled 


underneath the trailer body, out of the 
way. The overhead canopy drops down 
out of the way after the trailer door is 


. losed 


Anti-Rust Paint Saves Coke Gondolas 


| UST preventative paints have beer 

found to give satisfactory service 
aS protective coatings on coke gon 
dolas at one large midwestern refinery 
In use for a period of over six years 
the materials were used as a replace 
ment for conventional lead base paint 
which had been giving extremely short 
service life. The gondola cars undergo 
severe service conditions, being sub 
ject to heat, water, salt, and other 
corrosive substances 

A two-coat system is used, con 
sisting of a base coat of red primer ans 
a finish coat of black. The paint i 
af a type said to be applicable directly 
over rusted surfaces without any pre 
liminary preparation; however the re¢ 
finery has found that a thorough clean 
ing before paint application gives th 


best results 


Ihe first application of the material 
to a gondola was made in June, 1947 
Observation of this car in February, 
1949, disclosed that although the finish 
coat was practically gone from the 
more abused surfaces, the base coat of 
primer, was still providing excellent 
protection. The black, 
scaled around rivets and side stakes, 
and there was some accumulation of 
rust in the welds. However, pits in 
the sills, which had been present even 


finish coat 


before the new material was used 
were still well protected by the prime 
coat 

Coverage 1s better with the rust pre 
ventive material than with the lead 
base paint, the refiner has observed 
It is believed this 1s particularly true 
where the surface is carefully cleaned 
prior to application. 
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Ihe company has also tried the 
paint system as a coating on the fire 
box of one of its steam locomotives 
Although this surface is subjected to 
dry heat, the paint has stood up reason 
ably well, it is said. 


Similar coatings are now under test 
for use on storage tank walls, roofs, 
and other equipment, but the investi 
gation has not yet progressed long 
enough to appraise the merits of the 
paints. 


Tips on Ball Bearing Maintenance 


N essential role in the service life 

of an electric motor is played 
by shaft bearings. Proper fit, installa 
tion, and lubrication all are important 
factors in obtaining good service. 

Following is a series of questions 
and answers, a portion of a success 
ful day-long seminar on this problem 
conducted at the Aruba, Netherlands 
West Indies, refinery of Lago Oil & 
Transport Co. by Mr. Jack Cannon of 
Continental Electric Co. Because of 
its value to petroleum processing in 
dustries’ maintenance engineers, Lago 
has kindly made some of this informa 
tion available to PETROLEUM PROCESS- 
ING. The following questions and an 
swers relate to fitting on the shaft 

If you are out on the job and find 
the shaft is smaller than the hole of the 
inner race, what can you do to fit the 
hall bearing? 

Nothing in the field. The shaft must 
be brought into the machine shop and 
built up to the proper diameter, which 
is never less than a metal-to-metal fit 

What happens when you put a bear 
ing on a shaft that is much too larve 
for the hole in the bearing? 

The inner race is stretched or ex 
panded, and you lose all of the in 
ternal looseness of the ball bearing. A 
ball bearing cannot run properly with 
outa certain amount of internal loose 
Ness 

What happens when you put a ball 
hearing on a shaft that is smaller than 
the hole in the hearing? 

Ihe bearing is never centered on 
the shaft. Therefore, it will act like 
a crankshaft which is forever pound 
ing the balls and it will cause a fail 
ure in a short time if the shaft is 
turning at L800 or 3600 rpm 

What happens when the inner race 
of a hearine turns on a shaft? 

This will cause very great heat be 
tween the shaft and the inner race. The 
shaft and inner race will soon “gall,” 
which means that they practically be 
come stuck together. 

What is wrong with heating the 
hearings in oil so as to expand them 
for fittine on the shaft? 

Nothing, provided you know the 
temperature of the oil and keep it be 
low 300° FP., and further, that the oil 
is clean. Remember that the outer race 
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of the ball bearing will expand about 
twice as much as the hole in the inner 
race, and you should not be able to get 
the outer race in the bearing housing 
at the same time that you are fitting 
the inner race on the shaft. 

Is the inner race supposed to turn 
on the shaft? 

No 

If the shaft diameter is too great for 
a hearing that is going to be installed 
in the field, can we fit the shaft in the 
field? 

No, the shaft must be returned to 
the machine shop so that the diameter 
can be ground down to size. You can 
not make a proper fit with emery 
cloth or a file 

Which is better, to expand a bear 
ine with heat or to shrink the shaft 
with dry ice 

There is very little difference be 
tween these two methods. A_ better 
method than either one ts to install 
the bearing properly on the shaft with 
a cold-rolled drift 

lf vou have a shaft and the bearing 
which came of} had a metal-to-metal 
fit, but when vou put on a new bearin: 
it is too loose on the shaft, what do 
you do? 

Iry another new bearing. You may 
have had one in which the diameter ot 
the inner race was on the large side 
Carefully wrap the first bearing in 
clean paper and replace it in its box 
Mark the box so that you Know the 
inner diameter is large. Then you can 
use this particular bearing on a shalt 
that is larger than usual 

If the inner race of a hearine is so 
tight on the shaft that vou cannot re 
move it except by burning it off, does 
this mean that vou had too tight a fit 
to begin with? 

Not necessarily It the shaft was 
smaller than the hole and began to 
turn inside the inner race, you pro 
duced enough heat to gall the bearing 
surtace to the shaft. 

How can you check a new bearing 
installed on a shaft to see if the shaft 
diameter was too bie for the 1. D. of 
the inner race 

The new ball bearing should be 
checked for internal looseness before 
it is mounted on the shaft. This is 
done by feeling the lateral movement 


between the inner and outer races at 
When this 
new bearing has been drifted about 


the position of each ball 


one-third of the way on the shaft, the 
inner race has been stretched, or ex- 
panded, as much as it ever will be, pro 
vided the shaft is not tapered 

When the bearing is one-third of the 
way on the shaft, then feel the lateral 
movement of the outer race against the 
balls. If you still have some movement, 
then you still have internal 
looseness and you can proceed to drift 
the bearing on the shaft against the 
shoulder 


some 


It is a good idea to check 
this internal looseness again when the 
home, to make doubly 
sure that it turns freely and has some 


bearing 1s 


lateral movement. 

What effect does a hot bearing have 
on a shaft? 

Phis question is not very clear. How 
ever, if a bearing becomes so hot that 
balls seize between the inner and oute! 
races, then the inner race usually turns 
on the shaft, and that will cause gall 
ing. This means the metal of the inner 
race and the shaft stick to each other 


Preventing Freeze-ups 

In Pressure Controls 

_ L gasoline plants are built so as 
to 


be as automatic as possible 


i 
p 


art of this is accomplished by the 
use of motor operated valves, regu 
lated by pressure controllers. However, 
it becomes somewhat of a headache 
to keep functioning 
properly during extremely cold wea 
ther 


motor valves 


In examining the causes of these 
freeze-ups, we have discovered that a 
large part of the trouble was due to 
moisture getting into the diaphragm 
and the bourdon tubing of the pressure 
controller, even though we have au 
and gas drying equipment 

To eliminate the trouble, two holes 
were drilled in the back of the pressure 
controller case, one on each side of the 
diaphragm housing. Then copper tub 
ing was inserted through one side, 
wound around the diaphragm housing 
Steam 
flow through this tubing keeps the in 


and led out the other side 


side of the pressure controller case 


warm enough to prevent’ freeze 
ups. We have installed about 50 of 
these in the plant at relatively low 
virtually 


cost. and have eliminated 


the trouble 


The preceding ttem is based on a prize 
winning “Plant Kink” by Ovid Phillips 
Warren Petroleum Corp., Gladewater, Texas 
ind presented at the Tyler, Tex 
of the 
America 


meeting 
Natural Gasoline Assi ition of 
October 195? 
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EW HIGHS 


REACH! 


Annin‘s superiority comes from the rugged proving 
grounds of guided missile work, where simple 
valve design, rugged construction and dependable 
operation are the factors that count. From this 
beginning Annin research and engineering have 
constantly reached for ‘‘new highs” in efficient 
control of difficult fluids under extreme conditions of 
pressure and temperature. This experience can 
now be applied in solving YOUR high pressure 
problems with these new standard model Annin 
Domotor, Cylinder and Handwheel operated valves. 
Pressure and temperature ratings of 6000 psi 
(standard*) and —325° F to 1200° F. Like all Annin 
models they offer flexibility in operation, bubble- 
tight shut-off, reduction in valve inventory and low 
maintenance cost. Get the facts today on ANNIN‘s 
work in the high pressure field, and what this 
experience can mean to you in savings and service. 


*Special valves now in 
production to 30,000 psi 


CYLINDER 


Model 2560, series 
90-150, pressuresto 
3600 psi; temperatures 
—325° F to 1200° F. 
Model 3560, series 250, 
te 6000 psi. 


Model 2520, series 
90-150, pressuresto 
3600 psi; temperatures 
—325° F to 1200° F. 
Model 3560, series 250 
to 6000 psi. 


Model 25, series 90-150, 
pressures to 3600 psi; 
temperatures from 

325° F to 1200° F. 
Model 35, series 250, to 
6000 psi. 


WRITE TODAY 


for Mustrated Bulletin show- 
ing how and why Annin as 
offers the best buy in control co 
valves. 


ns oe we 
THE ANNIN COMPANY (Cou tral 


3500 UNION AVENUE, LOS ANGELES 23, CALIFORNIA 
VALVES 
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DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts, 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and researchy 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability--Dependability witn the big “D”. 
*T.M.T.0.C.C 
Progress Through Chemistry 


THE DAVISON cn AL CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE 20CK, SILICA GELS SILICOFLUORIDES AND FERTILIZERS 


fo obtain more data on advertised products see page 1584) PETROLEUM PROCESSING. Oc 
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HYDROGEN BLISTERING 





tendency in process water ts 


revealed by appearance of can at left 


Painted Can Serves as Fast Corrosion Test 


A small, painted, |-pint can has be 
4 come a useful laboratory device 
for testing water accumulations from 
refinery equipment tor 
agents. Developed as a test by Shell Oil 
and Shell Development Co 
gists, the method has been 


COTTOSIV( 


technolo 
used to 
evaluate the eflect of polysulfide solu 
tion injections in the overhead Vapor 
lines of distillation equipment. Details 
are as follows 

The can, a friction-lid steel con 
tainer of I-pt. capacity, should first 
he cleaned with acid to remove any 
non-ferrous coating trom the tnside 
It is then washed with water to re 
move any trace of acid and allowed to 
dry. Then two heavy coats of rubber 
base paint are applied to the external 
surface of the can. Within 10 days 
after this painting, the can should be 
used. 

Just before the 


is placed inside the can, any rust on 


Olution to be tested 


the inside should be cleaned out with 
concentrated hydrochloric 
the acid quickly washed out 


acid, and 
Immedi 
ately, the can should be filled with the 
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lution to be tested, and the lid placed 
on tightly 

The time required for the paint to 
blister decreases with an increase in 
temperature. Therefore, in a series of 
tests, the temperature of the solution 
in the can should be approximately the 
At temperatures ol 
accumulator waters have blis 


same for each test 
90 I 
tered the painted cans in less than 30 
With other samples, no 
blistering has been observed in the 


minutes 
course of two weeks. An example of 
a severely blistered can is shown at 


left in the photograph 


. . 

Rapid, Automatic 
\ automatic oxygen absorption 
d unit for running two oil oxida 
tion tests simultaneously has been de 
veloped, built, and put into use at the 
Pure Oil Research & Development 
Laboratories at Crystal Lake, II 
oxygen is bubbled 
through the sample of oi at properly 


In operation, 


In that instance, the strongly cor 
rosive accumulator water has attacked 
Atom 
hydrogen formed as a result of this 
diffused 
steel and has combined to form mole 
cular hydrogen underneath the paint 
film. The blisters observed are 
the paint but not in the steel 

Jo blister the steel can 


the inside surface of the can 


corrosion has through the 


under 


itself, a 
longer exposure is required, and this 
will depend upon the quality of the 
steel. A control test can, through which 
no hydrogen penetration has occurred, 
is at the right in the same photograph 


Oxidation Tester 


controlled temperature, and the rate at 


which it is consumed 1s measured and 


recorded 


Complete details and a series of 


pictures of this unique shop-built 


apparatus are given in a four-page 


article in this wsue beginning on 
1$24 


page ‘ 





How does 
tetraethyl lead 


reduce 7e/gnition ? 


® Research at the DU PONT 
PETROLEUM LABORATORY 
designed to help refiners solve 
pre-ignition problems through 
the use of additives 


At present, pre-ignition during road operation 
threatens to limit further improvement in the eff- 
ciency of fuel utilization in passenger-car engines. 
However, on the basis of extensive pre-ignition 
research, the Du Pont Petroleum Laboratory believes 
this problem may be solved in one or more ways. 
The solution to the problem has been sought by: 
1. Reducing the tendencies of combustion cham- 
ber deposits to glow and cause surface ignition 

of the charge. 


2. Improving the ability of fuels to withstand 
ignition by such hot surfaces. 


CERTAIN ADDITIVES reduce deposit glow and offer 
a solution to the problem. However, as engine com- 
pression ratios are increased still further it may also 
be necessary to increase the pre-ignition resistance 
of the tuels themselves. 


EFFECTIVENESS OF TETRAETHYL LEAD 
AS AN ANTI-PRE-IGNITION AGENT 


Some hydrocarbons are more sensitive than others 
to ignition by glowing deposit particles. Preflame 
reactions tend to sensitize the fuels to ignition. The 
effect of these preflame reactions can usually be 
minimized by tetraethyl lead, thus increasing the 
pre-ignition resistance of the gasoline. 


CONTINUING STUDIES 


This research on pre-ignition is part of a continuing 
program by the Du Pont Petroleum Laboratory. 
More complete details on these investigations can be 
obtained from any Du Pont Petroleum Chemicals 
Division district office listed below. Ask for papers 
entitled “Pre-Ignition in Automotive Engines” and 
“An Investigation of Pre-Ignition in Engines.” 


"(6 uv 5 eat Of 
Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) 


(To obtain more data on advertised products see page 1584) 
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By Peter J. Gaylor, Patent Attorney, Newark, N. J. 
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REGENERATED 55% KOH 
“ NO COPPER IN SYSTEM 


_. REGENERATED 
WITH O/F 


MERCAPTAN NO. OF OIL 


a meee ga 
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FIG. 1—Graph showing effect of copper catalyst on color re 


2—Chart tracing superiority of KOH over 
moval in new mercaptan sweetening process 


treating mercaptans. Also show 


NsOH in 
leveling-off effect 


this range increase color formation. It 
is desirable to separate the oil from 


Convert Mercaptans to Disulfides 
the caustic after a contact time of 25 
With Oxygen, Copper Catalyst 40 min. in order to avoid color for 


mation. 


higher boiling stocks such as 
kerosine and heater oils is more diffi 
cult than with naphthas because of 
the increased oil solubility of the mer 
Color degradation 
often results from the treatment 

In the Standard Oil Co. (Ind.) Pat 
ent 2,646,389, it is reported that mer 


captans can be removed from sour 


cauptans present 


heavier distillates without serious color 
formation by treating with a controlled 
amount of air or Oxygen in presence 
of aqueous KOH of 50-60° weight 
concentration at 80-125° F. in pres 
ence of 
catalyst. Under such conditions, the 
mercaptans are 


a particular type of copper 


converted to d-sul 
fides without formation of objection 
bodies, and the oil ts 
claimed to be satisfactory 


ible color 
from. the 
standpoint of its burning character 
istics When employed in sleeve-type 
burners. The amount of oyxgen used 
is 12-2 times that theoretically 
needed to convert mercaptans present 
to disulfides 

Ihe treating reaction is greatly fa 
cilitated by presence of .004-.1' ol 
copper, based on the weight of KOH 
solution used. The copper is in the 
form of a catalytically active copper 
compound or complex such as col 
loidal copper oxide, which corresponds 
to .O1-.3° of Cu Cle. 2H.0 The cop 
per is added directly to the KOH so- 
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formation of a black precipitate. In 
this case, a blue complex forms and 
the copper is claimed to remain in 
an active condition and does not pre 
cipitate out. The presence of oxygen 
ated hydrocarbon “poisons” in regen 
erated caustic “consumes” the copper 
catalyst to form a precipitate which 
must be removed to prevent clogging 
of lines 

Use of the copper catalyst is claimed 
to give a phenomenal increase in the 
mercaptan oxidation rate with mark 
edly improved Saybolt color. The high 
er the treating temperature, the more 
rapid is the sweetening and the better 
the color. Apparently the catalyst di 
rects the oxidation toward conversion 
of mercaptans to disulfides rather than 
to color bodies, probably phenolic 
substances 

Fig. | shows data obtained by treat 
ing 500 cc. of sour West Texas heater 
oi with 1% by volume of KOH so 
lution at 120° F. and air at the rate 
of 4.85 Cf/hr. The upper curve shows 
rapid formation of color as the mer 
captan number of the oi! is reduced 
when treated with air and regenerated 
55% KOH. The lower curve shows 
the improved results obtained with the 
same KOH solution containing 0.1% 
Cu Cle.2H20. 

Temperature is desirably at 80° 
125° F. Higher temperatures beyond 


Fig. 2 depicts the superior action 
jr! MOVAL of mercaptans from lution which is hot enough to avoid of KOH in comparison to NaOH so 


lutions. Aeration time for reduction 
in merecaptan number from 80 to 60 
was about 48 min. with 25% NaOH 
and only 24 min. with 254 KOH 
This drawing also shows the effect of 
concentration on the rate of mercap 
tan oxidation. There ts a tendency for 
the oxidation to cease or level off at 
a given mercaptan number, depending 
Thus, a 40% 
KOH leveled off at a mercaptan num 
ber of 22, KOH per 
mitted the mercaptan number to be 
reduced to about 7. Odor ts claimed 
to be satisfactory for marketing. 


on the concentration 


whereas SO% 


Data are presented also to show 
that much less copper catalyst is need 
ed when the catalyst is added directly 
to the sour oil before introduction of 


CUUSsLIC 


Tellurium Catalyst Oxidizes 


Methylenes to Carbonyls 
U SE of tellurium dioxide in stoi 


chiometric amounts for oxidiz 
ing Organic compounds has been dis 
Selenium dioxide 
also has been used, but the two ap 


closed in the past 


parently do not act the same way on 
the same compounds. U.S. Patent 
2.648.638, issued to Socony-Vacuum 
Oil Co., points out that although se 
lenium and tellurium are generally 
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Alo} i eile). 


Right Angle 


GEAR DRIVE 


Offers Wide and Varied 
Application in the 
Petroleum Industry 


The Johnson Right Angle Gear 
Drive has a wide application in 
oil and gas industries. The drive 
is used by refineries for Cool- 
ing Tower installations with 
steam turbine, internal combus- 
tion, or electric prime movers. 
In the vicinity of natural gas 
pipe lines many gas engine 
gear drives are in use for farm 
irrigation and municipal water 
supply 

Vertical or horizontal prime 
movers can be used with equal 
success in many applications. 
The advanced design of the 
Johnson Drive meets the exact 
ing requirements of exposed 
operation... assures maximum 
service and safety with utmost 
economy and dependability . . 
either for standby, emergency 
or continuous 24 hour service. 


The Johnson Right Angle Gear 
Drive is manufactured in a wide 
range of types, sizes and ra 
tios adaptable for dual, 
multiple or combination opera- 
tion. Thousands in use through 
out the world serving industry 
at low-operating cost and high 
efficiency. Catalog and full en 
gineering data on request. 


JOHNSON GEAR & MANUFACTURING CO. 


Bth & Parker Streets., Berkeley 10, Calif 
Please send Cataleg and Engineering Dato 


fim 
individual 
Street 


City 


(Zo obtain more data on advertised 
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listed together as having similar prop- 
erties, this 1s not generally the case. 
For example, when selenium is used 
aS a Catalyst, copious amounts of hy- 
drogen selenide are obtained. On the 
other hand, tellurium does not form 
a telluride under the conditions speci- 
fied. Also, selenium dioxide is ex 
tremely soluble in water and alcohols, 
whereas tellurium dioxide is almost 
quantitatively insoluble in the same 
solvents 

The patent proposes to use tellurium 
as an oxidation catalyst for the oxida 
tion of methyl and methylene grouns 
to carbonyl groups. For example, 
when propylene is mixed with air and 
passed over a tellurium catalyst, acro 
lein is produced in yields of over § 
mol ‘¢ per pass. The tellurium can 
be used for some time. Reaction tem 
perature is 600°-650° F. A Cs refinery 
gas containing 52° propylene was 
oxidized similarly at atmospheric pres 
sure at 752° F. with a space velocity 
of &. The product was absorbed in 
water at below 10° C. and analysis 
o! the aqueous solution indicated that 
12.6% of the propylene charged was 
converted to acrolein (12.6% conver 
on per pass) 

When isobutylene was oxidized in 
this way, methacrolein was formed, 
about 6.9% of the olefin being con 
verted per pass to the compound. Tolu 
ene was converted to benzaldehyde in 
a similar manner. Ethylene can be 
oxidized to glyoxal 

The catalyst is finely divided and it 
can be supported or unsupported. The 
claims specify the volume ratio of 
the compound oxidized to air to be 
between 1:1 and 1:9, sufficient contact 
time being given to oxidize at least 
SO’? of the tellurium to an oxide 


Fractionating Sweetened 
Distillate 


N the Standard Oil Development 

Co. Patent 2,636,842 there is dis 
closed the distillation of at least o 
partially sweetened fraction of gaso 
line or kerosene containing disulfides 
susceptible to thermal decomposition, 
involving admixing with the hydro 
carbon a treating reagent consisting 
of an oil in the lubricating oil range, 
an alkali metal sulfonate and an alkali 
metal hydroxide. The mixture is dis 
tilled, and a doctor sweet fraction is 
obtained which is free of mercaptans 
and disulfides 

Phe treating agent, prior to addition 
of caustic, should contain 75-90% 
lubricating oil (solvent extract) and 
10-25° metal sulfonate (such as so- 


l ducts see pare 1584) 


dium sulfonate). The partial sweeten 
ing may be effected by hypochlorite, 
oxidation, etc 


Sweetening Sour Distillates 


HE sweetening of mercaptan 

containing distillates boiling up 
to 750° F. by contacting with caustic 
is proposed in U. S. Patent 2,638,439 
issued to Standard Oil Development 
Co. Prior to contacting with caustic 
the distillate has added to it a small 
but effective catalytic amount of an 
organic fraction obtained by acidifying 
a solution of an alkali metal salt of 
crude petroleum phenol to at least 
75% of a methyl orange end point to 
release an acidic fraction which 1s 
discarded. The retained solution then 
is further acidified to the methyl 
orange end point to release the organic 
fraction which is added to the sour 
distillate 

Ihe sweetening operation ts con 
ducted in presence of a mild oxidizing 
agent to convert mercaptans to di 
sulfides. The organic fraction is added 
in an amount of 0.01-0.15° by vol 
ume. The alkaline solution preferably 
is of 30-50% Bé gravity. One example 
given describes treatment of a heating 
oil boiling at 400-650° | 
copper number of 40, which was re 
duced to 1 in 1 hr. The effect ts 
presumably shown to be not due to 


having a 


naphthenic acids 


Patents Issued in August 


The following classified listing 
vives the patent number, paten 
tee, or assignee, and a brief de 
scription of all patents believed 
to be of interest to the petro 
leum processing industries, as 
contained in the Official Gazette 
of the U. S. Patent Office for 
4ugust 4, 11, 18 and 25, 1953 
Vol. 673, Nos, 1-4 


PROCESSES 


Refining 


647,855-6 (Universal Oil Pr 
ratus and process for r 
extraction 

1,647,858 (Socony-Va 
zation method with 
metal fluoride 

>.647,.862 (Phillips Petr 
apparatus for acuun 

7.648.205 (Hydrocarbon 
cation of mexcd gases 

° 648,624 (The Texas ¢ 

for recovery of are 

naphthalene 

649,166 ‘(Allied Chen aul & Dye ¢ 

tion of carbon dioxide fron ise 

same, using liquid polygl | ether 

°.650,154 (Tide Water Associated Oil ¢ 

duction of sulfur from hydrogen sult 
SOs and oxygen 
650,18 (Socor 


\ mm Ont ¢ 
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It’s not the heat— it’s the humidity 


... and Alcoa Activated Alumina 
can change that! 


If excess moisture is Causing 


* petroleum processing difficulties 
¢ deterioration of products in storage 


¢ faulty operation of instrument air lines 


Use Alcoa Activated* Alumina for quick, efficient de 
hydration of gases, liquids and vapors. It has been out 


standing in these uses for more than 20 years! 


for your 


There's a grade and type of Activated Alumina 
application too. Call your nearest ALCOA sales office today 
ALUMINUM COMPANY AMERICA, CHEMICALS 
Alcoa Building, Pittsburgh 19, Pa 


or write Ol 


Division, 716-K 
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Alicoa 


ALUMINUM COMPANY OF AMERICA 





> & 
[ae & oo 


\ ( of America 


* Registered Trademark num Company 


p 1584) 1557 
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Check the 
Liquid Level 


From Anywhere 
in the 


Compensated Mano 
metric Gage meets 
new interpretation 
of the boiler code 
for WSP of 900 psi 
or higher 


visibility so you 
ny point fror 


with the 


we 
ontrol roor 


lime ! ot 


ote 


crating 


tiny tro. 
tortion 


Observation 1 Tanids roby Bn 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 


Offices in Major Cities 
Bailey Meters & Controls, Utd., London, Eng. 
Controle Bailey, Paris, France 
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Patents 





zation of fuel oils by extraction with polyethylene 
glycol 
1,650,188 (Sun Oil Co.) Preparation of lubricating 
oil (naphthenic) by treating with ammonia and 
NaOH prior to distillation 
650,202-3 (Tide Water Associated Oil Co.) Pro 
duction of silicate adsorbent 


Catalysts 


647.875 (Socony-Vacuum Oil Co.) 
preparing an inorganic oxide hydrogel 
648,618 (Socony-Vacuum Oil Co.) Method for 
preparing a tellurium oxide-containing ca yst 

1648,639 (Standard Oil Development Co.) Cal 
ium manganate-aluminum oxide 
649.419 (Sun Oil Co.) 
mlaining 
649,420 


Process of 


catalyst 
Molybdenum 
hydrogenation catalyst 
(Celanese Corp. of America) Prepara 
barium-chromium-copper -silica-containing 


disulfide 


650,155 ‘(Shell Development Co.) Apparatus for 


stripping and regenerating spent adsorptive pow 


(ft I. du Pont de Nemours & Co.) 

f making a concentrated silica sol 

(Universal Oil Products Co.) Production 
acid catalyst 


Conversions 


47.85 (Guif Research & 
Hydrodesulfurization process 
ron group 
(Houdry Process Corp ) 
ipparatus for the disengagement of 
fluent solid particles in the 
srbons 
647,860 


Development Co.) 
atalyst§ of 


using 
647.859 Process and 
gases from 
conversion of hydro 


(Socony-Vacuum Oil Co.) Process for 
mtinuous hydrocarbon conversion with a silica 

alumina-chromium oxide catalyst 

648,623 (Anglo-Iranian Oj ¢ » Catalytic hy 
drodesulfurization of petroleum = hydr 
using catalyst immune to sulfur poisonin 
649,340 (Houdry Process Corp.) 
cedure for gas Iifts 

1,649,158 (M. W. Kellogg Co.) ¢ 
and solids 

649,486 (Stratford 
for preparing 


carbons 
Operation pro 
ontacting gases 


Engineering 
olefinic 


Corp.) Process 
hydrocarbons and recycle 
acid catalyst for absorption prior to alkylation 
2.650,189 CAngilo-lIranian Oil Co.) Catalytic crack 


ing of dewaxed petroleum hydrocarbons 


Hydrocarbon Synthesis 


> 649.468 
carbon 


(Hydrocarbon 
synthesis 


Research, Inc.) 
process and the 


Hydro 
production of 
synthesis gas 


PRODUCTS 


Chemicals 


2.647.861 (Standard Oil Development Co > 
fication of ketones by distillation 

2,647.9 « Solvents Corp.) Catalytic 
reduction of nitroolefins 

2,647,941 (Universal Oil Products Co.) 
of phenolic compounds 

2.647.944 (Phillips Petroleum Co.) 
dehalogenation of organic 

> #48594 


Puri 
ommercial 
Alkylation 


Process for 
compounds 
(Socony-Vacuum Oil Co.) Manufacture 
of ammonium sulfate from refinery wastes 
2,648,598 (U S.A.) Process for determination of 
ethylene in gases 
2.648.631 CEthy! 
cell 
2.648.640 (Universal Oil Products Co.) 
composition containing a hydrocarbon 
resin 
2,648,692 


Corp.) Fused salt electrolysis 
Lacquer 


derived 


(Standard Oil Development Co.) 
ess for making ethereal esters from 
aldehyde esters and aliphatic alcohols 

2.648.693 (Universal Oil Products Co. (Polyalkyl 

of alkyltetrahydrophenylalkanoi 


Prox 
aliphat 


ene glyco! esters 
acids 

1.648.694 (Standard Oil Development Co.) Higher 
fatty acid synthesis from oxo bottoms 

1.648.695 (Shell Development Co.) Intramolecu 
lar esters of hydroxy of amino phosphir ad 
648,696 (Shell Development Co.) M KM 
anhydrides and process for production of same 

648.711 (Standard Oil Development Co.) Recov 
ery of alcohols from direct hydration of olefins 

2.648,712-3 (Sun Oil Co.) Separation of 
compounds 

(Guif Research & 


isomer 
aromatic 


2.649,406 Development Cx 


1584) 


Separation f 

azeotropic distil 
2.649.407 (Gulf 

Separation of 

tropic distillat 
2,649,463 (M. W 

olefin oxides 
2,649,473 (Universal Oil Pr 

ed carbamic acid esters as 
2,649,485 (Imperial Cher 
Production of methyl! acetyler 
650,198 (Shell Developmer 
ammonium petroleum sulf 
2,650,209 (Standard Oil Dev 
thetic cyclopentadiene dr 
for preparing same 
1.650.211 (Shell Develop 
alkenyl-succir acid 
650.236 (Phillips Petr 


f furans 
2,650,239 €S ny-Va 
of chromic salts 
2,650,253 (Shell De 
her keton fr 


Fuels 
(M. W. Ke 
2,648 r Mik 
Operation of ymbust 
2.648.499 (Standard Oil 


able oil-gas fuel ymtro 


Lubricants 


2.647.824 (Standard O 
bilized hydrocarbon « 
drogenated 

2,647.8 


quinolines 
(Shell Devel 
position using mora 
2,647,873 (Shell De 
compositions contair 
alkyl phenol with 
2.647.889 (Standard 
barium § salts {f ph 
reaction products 
648,635 (Shell Dk 
positions 
nitrite 
648,634 (Shell De 
preparing lubr it 
of quenching, etc.) 
2,649,165 (Sinclair 
(srease compacter 
2,649,416 (Socony-Va 


nl containing ar 


based 


Specialties 


2.647.874 (Cohn B 

tive coolant (Cisoa | 

648.612 Cirven G. ¢ 
containing paraffin and 
2.648.643 (Standard Oil 

butylene polymer 
(Universal © 

of fatty comp 


(Jeflerson 
furnaces 
(Shell 
flux and proce 
649,39 (Shell 
ompositio 


! at 
prising hydr 


Miscellaneous 


2.647.403 ct 
measuring appara 
).647,40 (Socor 
itor 
476 »=6(Standar 
tack lighter 
1 649.059 (Societ 
Reser 


with 


niver 


Domes de 
torage tank 
649.843 (Pt p 


phragn t 


EQUIPMENT 


Processing, general 
Machine (¢ 

solids flow 

04 BSS.56 

and =process 
traction 

2.647.859 (Houdry 
apparatus for d 
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KONTOL 


is widely used in refineries 





Kontol protects against attack by organic and inorganic 
acids, brines, hydrogen blistering and hydrogen 
embrittlement. 


It is equally effective in the protection of steel, nickel and 
stainless alloys of steel, monel, brass and admiralty metal. 


The Kontol protective film is stable and effective at tem- 
peratures up to 450° F. (Kontol itself is stable at 550 F. 
and more.) 


Kontol has detergent as well as protective properties. 
In addition to protection against corrosion, Kontol also 
assures the advantages of operations with cleaner units 
and cleaner flow systems. 





Kontol has no adverse effects on the properties of dis- 
tilled products such as distillation end-point, gum forma. 
tion, anti-knock rating, ash, etc. 


Compared with the value of the metals it protects, and 
the labor costs of replacing them, the cost of Kontol pro- 
tection is negligible. 


Kontol is convenient and safe to handle, easy to apply. 
No gloves, masks, goggles, aprons or extraordinary 
safety precautions are necessary. 


Kontol is available in a variety of formulas: oil soluble, 
oil soluble and water dispersible and water-soluble-oil- 
insoluble. In these forms, Kontol is suitable for injection 
into hydrocarbon systems, as well as in systems where 
the addition of hydrocarbon oils would be harmful. 


The Tretolite Company's staff of corrosion engineers will 
assist you in the selection of the appropriate formula and 
its application to your problem. 





A DIVISION OF THE PETROLITE CORPORA 


TRETOLITE COM PANY 
KONT O L Chemicals and services for the petroleum industry 


SAINT LOUIS 19, MISSOURL * LOS ANGELES 22, CALIFORNIA 


DEHYDRATING + DESALTING + CORROSION INHIBITING * SCALE PREVENTING 
PARAFFIN REMOVING * WATER DE-OILING 


‘© 
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Patents 





AIRETOOL RRS 


+ tube 


S 0 A's? S + ) > maintenance 


Weim 


Spiral brush 


== 


Reamer 


, 
Geared air driven 


condenser cleaner 
Straight flute drill 


Here’s the cleaner for heavily scaled small pect te 
LEANIN diameter tubes in heat exchangers, condensers Pumps & Compressors 
A powerful low speed motor enables the op 
erator to clean without tube injury. A flushing 648 ns (Thoms Pr 
$48-289 Games P 
all scale conditions. Special packing glands prevent leakage. Designed for thorough, 649.050 (Dunlog 
trifugal pump 


agent is introduced through the motor and drive shaft to keep the drill cool under 


safe cleaning of all scale conditions ; ck 


It's new! Rolls tight tube joints automat 
ically by the Retractive Method! Control 

set to desired expansion, expander 
is fully inserted and rolls a short section 
of the tube. When full expansion is 
reached, the Expander then automat- 
ically retracts, expanding the entire 
thickness of the tube sheet. This method 


draws metal toward mouth of tube, pre 

Airetool Automatic Retractive Tube Ex 
pansion Control System for installing 
tubes in heat exchangers, condensers, 


vents elongation, distortion or enlarge 
ment of holes, reduces time needed to 


roll tight joints boilers 
Write for details about tube cleaning, tube expanding 
BRANCH OFFICES 


New York © Chicago © Philadelphia “ 


Tulsa © Houston © Baton Rouge 


es MANUFACTURING COMPANY a 


4 SY 
N / Readers may obtain copies of 
Representatives in principal cities of , SPRINGFIELD, fey" Tie) any l § patent from the Patent 
U A n i > / ° 
; ner erga ~\ Office at 25¢ eae h. Order by 


America, England 





patent number direct from the 
Commissioner of patents, Wash 


neton 25. D. ¢ 





THERE'S AN AIRETOOL TUBE EXPANDER OR TUBE CLEANER FOR EVERY TYPE OF TUBULAR CONSTRUCTION 
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RUST! 


The Practical Way to Save Pipes, Tanks, 
Derricks, Buildings, Pumps, Roofs, Fences 


Ask the maintenance men who battle rust daily! 
They'll tell you that RUST-OLEUM is the practical 
answer. (1) It may be applied directly over sur 
faces already rusted without removing all the 
rust. Wirebrushing and scraping with sharp 
scrapers to remove rust scale and loose particles 
is all that is usually required eliminating 
costly sandblasting and chemical pre-cleaning.. 
often enabling one man to do the work of two. 
(2) RUST-OLEUM beautifies as it protectsinall colors, 
aluminum, and white. (3) RUST-OLEUM stops rust 
on every rustable metal surface indoors and out. 


ee how RUST-OLEUM can cut your maintenance 
costs. Prompt delivery from Industrial Distribu- 
tor stocks in principal cities in the United States 
and Canada, 


RUST-OLEUM CORPORATION 


2476 Oakton Street + Evanston, Illinois 


RUST-OLEUM 


May be applied directly over rusted surfaces without removing all the rust! 


Available in All Colors, Aluminum and White 


PETROLEUM 


CLIP THIS TO YOUR LETTERHEAD 
MAIL TO: RUST- oo CORPORATION 
2476 Oakton Street * Ev ston, til 8 
() Have a Qualified Rectiematiin Call 

[_] Full Details on Free Survey 
{[_] Complete Literature 
[-] Neorest RUST-OLEUM Source 





MHANCES are that new demands in your in- 
C dustry have presented you with many 
problems calling for new and varied types of 
heavy metal equipment. 


If so, take a tip from scores of power and proc- 
essing companies the world over—look to Alco 


for the answers. 


\leo has the facilities required to fabricate 
heavy metal equipment for almost any pur- 
pose (see examples on these pages). Equally 
important, Alco has the wealth of experience 
required for the design of that equipment. 


We invite you to contact your nearest Alco 
Products Sales Engineer and give him the de- 
tails on your most troublesome heavy-equip- 
ment problem. He will show you how Alco can 
design and build the answer that will give you 
maximum value for your equipment dollar— 
now and in the years ahead. 


Aleo Products Sales Offices are located in 
Dunkirk, New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa and Beaumont. 


ALCO’S SPECIAL FACILITIES include not only custom-designed production 
machinery but also the most modern equipment for testing and inspection 
Here, for example, Alco technicians use a mass spectrometer to inspect pipe 
welds for microscopic leaks. The mass spectrometer can detect leaks that 
would allow only one drop of water to escape in 100 years. 


Look to ALCO for... 


Answers to 
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Bess i 
84-INCH ALCO STEEL PIPE at Croton 
Falls, N.Y., is part of the gigantic aque- 
duct system furnishing New York City 
1050 million gallon 


Alco Electric Welded 


vith approximatel\ 


Ol water per day 


“UNI-BUNDLE UNITS” demonstrate the 
versatility of Alco Aircoolers. Vertical 
partitions welded in the headers allow typifies the virtually endless variety of 
several different vapor or liquid stream heavy metal equipment built by Alco 
to be handled in a combined tube-bundle 


HUGE TAR STILL, equipped with two 
corrugated furnaces for direct firing, 


to meet special customer requirement 


Steel Pipe for interliners was also used in Units are shown here at a large South- This is the type of equipment which ha 


part ol the New York ¢ ity Board of Water 
Supply's new $44,000,000 East Del- 
aware ‘Tunnel, now nearing completion. 


rots 


REFR GERANT HEAT EXCHANGERS AND STORAGE TANKS 
vere among the variety of heavy-duty equipment built by Alco 
for Tennessee Gas Transmission Company's Hydrocarbon Re- 

Plant at Gabe, Kentucky. Alco has over 50 years of 
experience in the design and fabrication of heavy-duty equip- 
ment lor sub-zero operation. 


western natural gasoline plant; the one at 
right not only cools the oil but also con 
denses the overhead vapor from the steam 


earned for Alco the contidence of power 
petroleum and chemical companies all 
over the world. 


oP , 
ALCO FEEDWATER HEATERS AND EVAPORATORS were 
pecitied for the two 66,000 kw turbine-generator units installed 
n 1949 by Philadelphia Electric Company at its modern Barba 
does Island Station. Each evaporator delivers about 20,000 Ib 
of make-up per hour. The feedwater heaters handle 555,000 Ib 
of condensate per hour and deliver feedwater at 406 F. 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY * DUNKIRK, NEW YORK 
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‘‘WHERE DO YOU GET 
YOUR ALKALIES, JIM? 








“| ALWAYS GO TO SOLVAY FIRST 
FOR ALKALIES---Here’s why... 


.oaFirst off, I've found that Solvay always takes 
care of its customers—in good times and bad! I 
know I can really depend on Solvay in a pinch 


I also like the treatment I get from the sales 
staff—always courteous and helpful. And it’s 
convenient doing business with Solvay because 
one of their sales offices is located near me 


In addition, | feel that when I buy alkalies, I 
might as well get the “extras” that Solvay offers 

like the Solvay Technical Bulletins that give 
you the kind of information no other technical 
bulletins have. Same with the Solvay Technical 
Service staff, a group that operates on an indus 
try-wise basis, with men who are experts in 
individual industries 


on advertised products see | 


Then Solvay has over 200 local stock points 
that practically cover the country, and three 
centrally located plants. This makes for better 
delivery service 


And, of course, I know I get dependable 
quality and uniformity when [ order from 
America’s oldest and largest producer. That's 
why I always go to Solvay first for alkalies 


SOLVAY PROCESS DIVISION 


Anes Allied Chemical & Dye Corporation 

(Pema 61 Broadway, New York 6, N. Y. 
— BRANCH SALES OFFICES 

Roston + Charlotte 

Houston - 


« Chicago - Cincinnat! + Cleveland - 
New Orleans - New York + Philadelphia 
St. Louis Syracuse 


Detroit 


+ Pittsburgh 
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FROM THE PHILIPPINES to Marcus Hook 


engineer from Manila 


, comes Sixto Acuna, 32-year old chemical 
Now working in Sun Oil Co.'s refinery laboratory, Mr. 


Acuna 


is believed to be the first Filipino to come to this country to acquire practical knowl 


edge of petroleum refining technology 
to hi 


After two years study with Sun, he will return 
island home to help spark the birth of a petroleum industry in 


that area 





Harris Bateman, chief engineer of 
Cities Service Oil Co. and Cities Ser- 
vice Pipe Line Co. has returned to his 
post after completing a year’s assign 
ment as director of Materials Division, 
Petroleum Administration for Defense. 

In addition to resuming his old 
Mr. Bateman will 
supervise activities of the purchasing, 
warehouse and surplus materials de 
partments 


responsibilities, 


A. P. Lien, G. M. Webb, A. W. 
Lindert and J. F. Snuggs have been 
promoted to assistant division direc 
tors, newly-created posts in the Whit 
ing, Ind research 
Standard Oil Co. (Ind.). 

Dr. Lien will serve in the chemical 
Dr. Webb in the 
research division, Mr 
Lindert in the heavy oil products di 
vision and Mr 
division 

In the hydrocarbon research divi 
sion, Dr. C. E. Johnson and Dr. H. S. 
Seelig have been named section lead 
and Dr. W. A. Wilson, 
leader 


laboratories of 


products division, 
hydrocarbon 


Snuggs in the process 


ers, group 


Carol E. Coleman is now the district 
the Central 
States Office of the Liquefied Petrol 
eum Association. He replaces 
Robert C. Tanner, who resigned to ac- 
cept another position 

Mr. Coleman is making his head- 


secretary in charge of 


Gas 
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quarters in the Kaufman 


Wichita, Kans. 


Bldg 


vice 


Pho 


Webber 


Charles E. Webber, Sun Oil Co., has 
been named chairman of the main 
Technical Committee of the Natural 
Gasoline Association of America, and 
Roy Schuster, 
Chicago Corp., is 
the new 
chairman. 
In announcing , j 
the appointments, R £. 
NGAA president Pe re: 
Frank M. Perry en 
said “the number _ 
and diversity of 
important studies 
have expanded so 
greatly in recent 

years that we 
have had to 
technical 


Mr. 


assign supervision of 
to the main com 
mittee and set up sub-groups to handle 
specific problems.” 


Chairmen 


activities 


and vice chairmen ap 
pointed to the various working sub 
groups of the technical committee 
are: Sub-Committee A-Absorption, M. 
F. Wirges, Cities Service Oil Co., and 
R. EF. Styring, Jr., Atlantic Refining 
Co.; Sub-Committee B-Analysis, A. 
J. Miller, Phillips Petroleum Co., and 
Fred Zapfio, Lone Star Producing Co.; 
Sub-Committee C-Liquefied Petroleum 
Gasses, R. R. Hawthorne, Atlantic Re- 


fining Co., and H. R. Thomas, Stano 
lind Oil and Gas Co.; Sub-Committee 
D-Plant Control, K. C. Bottenberg, 
Phillips Petroleum Co., and Carl Vick- 
burg, Carter Oil Co. 


R. L. Johnson is now manager of 
Sunray Oil Corp.’s newly named re 
fining and pipe line department, pre 
viously called the manufacturing, sales 
and pipe line department. Mr. Johnson 
was formerly manager of the refining 
division. 


R. W. Griffith has been named as 
assistant the new section 

Mr. Johnson has been with Sunray 
1928, holding a number ot 
supervisory posts prior to his present 
promotion. Mr. Grifliith has been at 
Sunray since 1948 


manager of 


since 


Frank M. Perry, vice president in 
charge of natural gasoline and chem 
ical operations for Cities Service Ol 
Co., has been appointed a member ot 
the American Petroleum Institute's 
General Committee on Refining. Mr 
Perry is the current president of the 
Natural 
\merica. 


Gasoline Association ol 


Norman EF, Hathaway has received 
a six months’ from 
Davison Chemical Corp. to serve as 
director of the chemicals and rubber 
division in the now-being-formed suc 
cessor agency to the National Produc 
tion Authority 

Mr. Hathaway is sales manager ot 
Davison’s industrial chemicals depart 
ment. David P. Barrett, assistant sales 
manager in the same department, will 
Mr. Hathaway's duties while 
he is in Washington 


leave of absence 


assume 


Marshall C. Freerks has been pro 
moted to group leader in the research 
department of Monsanto Chemical 
Co.'s Organic Chemicals Division. Mt 
Ireerks has been with Monsanto since 
1949, the in which he re 
his chemistry 
Minnesota 


Same yecatl 
PhD in organic 
niversity of 


ceived 


from the | 


Dr. R. S. Dicks has 


manager of the 


been named 


chemical process en 
gineering section of Celanese Corp. of 
America’s Textile Division. 

Before joining Ceianese in April, 
1953, Dr. Dicks was senior 


engineer of Shell Oil Co 


process 


J. H. Cole has been named superin 
tendent of the 
Standard Oil 


division at 
Richmond re 


chemical 
Calit.’s 
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YOU CAN COUNT ON CONTINENTAL © 
for Quality aud Sewice 


offering equipment and supplies of proved quality. 
That's what you get when you count on Continental. 








Personals 





finery. He succeeds L. L. Henning, 


recemly placed on special assignment. 


D. K. Harger has been appointed 
general manager of Standard Oil Co 
of Calif.’s El Segundo refinery, suc 
ceeding the late C. A. Pollard who 
died in August 

Mr. Harger, 
manager of oper- 
ations at El Se- 
gundo since 1946, 
joined Standard 
in 1926 after his 
graduation from 
Stanford. In 1931 
he was named 
foreman in charge 
of experimental 
laboratories, and 
in 1934 was trans- 
ferred to the manufacturing depart- 
ment. He was named superintendent 
of process control at the Richmond, 
Calif. refinery in 1942. 

Mr. Pollard was a 32-year Standard 
veteran and had been E! Segundo re 
finery manager since October, 195] 


Mr. Harger 


R. E. Luton has been named vice 
president in charge of refining of Ohio 
Oil Co., a newly-created office 

He was formerly 
refining division 


manager of the 


John H. Thacher has been elected a 
vice president of California Research 
Corp. He has been with Standard Oil 
Co. of Calif., Cal 
firm, since 1930 


Research’s parent 


Paul K. Doyle is now industrial re- 
lations supervisor at Union Oil Co. 
of Calif.’s research center, Brea, Calif. 

Previously, he was assistant super- 
intendent of personnel at Union’s Los 
Angeles refinery at Wilmington 


James K. Small is the newly-appoint- 
ed manager of Standard Oil Develop- 
ment Co.'s patent division. 
previously associate manager of the 
same division. He replaces former 
manager Philip L. Young who has been 
made secretary of the company. 

Mr. Small received a degree in 
chemistry from MIT, and was admit- 
ted to the New York State Bar in 
1939. He has been in Standard’s pat 
ent division since 1934 


He was 


Dr. J. P. Coogan, ‘iead of the petrec- 
leum service department at Esso Stand- 
ard Oil Co.’s Baton Rouge, La., refin- 
ery, has been transferred to the firm's 
Bayonne, N.J., refinery and will head 
the newly-formed depart- 
ment there 


technical 
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A. W. Wood, technical assistant in 
the Bayonne process department, be 
comes head of the new process engi 
neering division. W. K. McOwen be- 
comes assistant head in that same di 
vision. 

Esso Standard’s new technical de 
partment at Bayonne will now be re 
sponsible for all laboratory studies, 
mechanical engineering, process engi 
neering, economic study, cost analysis, 
metal inspection and other technical 
work performed in the refinery. 


E. R. Herrick, manager of Heyden 
Chemical Corp.’s Fords, N.J., plant 
since 1940, has retired, and Arthur W. 
Willis has replaced him. Mr. Herrick 
will continue with the company in a 
consulting capacity. 

Mr. Willis, who has specialized in 
improvement in processes for produc- 
tion of formaldehyde and hexamethy| 
enetetramine, formerly 
manager of the firm’s Princeton, N.J., 
facilities 


was assistant 


Harry F. Glair, director of pur 
chases and long-time manufacturing 
executive of Standard Oil Co. (Ind.) 
retired in August. 

Mr. Glair has 
been Stand 
ard for 47 years 
In 1914 he be 
came assistant su 
perintendent — of 
the paraffin works 
at the Whiting, 
Ind. refinery. He 
was named assist- 
ant general super- 
intendent of that 
refinery in 1921, 
general superin 
tendent in 1927 and manager in 1929 

He was brought to the Chicago gen 
eral offices in 1931 as assistant general 
manager of 
came 


with 


Mr. Glair 


manufacturing, and be 
1933. A year later 
he was named to the firm’s board 


manager in 


Robert C. Gunness, assistant 
eral manager of manufacturing, 
been named to fill Mr 
on the board of directors 


gen 
has 
Glair’s chair 


Elliott M. Harold is the new branch 
manager of Davison Chemical Corp.'s 
mixed fertilizer plant in New Orleans 
He replaces Henry Gaudet, who re 
manager but 
consultant. 


tires as remains as a 


W. J. Birmingham has been appoint 
ed patent advisor in the Whiting, Ind 
research laboratories of Standard Oil 
Co. (Ind.) 

Mr. Birmingham recently was 
awarded his law degree from De Paul 
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Laboratory facilities for en 
available to 


neering 4 
individuals and 
at Rich 


idimin 


search are 
groups with worthwhile project 
mond ngineering Field Station 
istered by Department of 
University of California, (harges are 


i hipvineerimg, 


based on actual expenditure 
priate overhead, For 
Institute of 
versity of ¢ 


with appro 
information, write 
t ich | nl 


ferkeley 


Engineering Re 
ilifornia 


= - 


Rebuilding a near-ghost 
Utah 
lor greater « oking coal 
production with higher 
elhorency, ts 


mine at Sunnyside, 


a current 

major project of Kaiser kngineet 1 hve 
original Sunnyside mines, opened in L896 
were in bad condition, The proble mwa 
to rehabilitate and « xpand two existing 


ind open a third to raise coking 
coal production from 1.000.000 te L715 
000 tons per year. We'll send 
reprint of an article by Wesley Hyatt and 
R. G. Heers in Coal Age which tells the 
full story of Sunnysice emer 
a “near-ghost™ to one of the 


and mode mh coal produc er 


riitie 


you a 


ene from 
most elherent 


in the West 


= - 


A $50,000 bonus vores to the 
first person to bring in a Ten 
ne ee oil 


duce 50 


ell that will pro s 
month 
Only 
Denne ae 


State has rich oil 


barrels a day for six 
state law 
producing in 


think the 


according to inew 
wells are nov 
but geologist 
po thoilitue 


= - 


When it comes to 
engineering 


ree uch preliminary 
studies, engineering design 
and layout, ¢ 


timatin preparation of 


specications, construction programing 
negotiation of contracts, and procurement 
and expe liting of material 

ment call or write Kaiser 
Division of Henry J. Kaiser Company 


Kaiser Building, Oakland 12, California 


and equi 


} nyineects 
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University, and is a mechanical engi 
neering graduate of Stevens Institute 
of Technology. He also holds a mas 


sa 
ies 


ter’s degree in business administration 


ASPHALT SPECIALTIES from Harvard 


LT ul 


Vincent L. Rebak has been named 
WEATHERCOAT New York district sales manager for 
Grace Chemical Co. At the same time 

e C. J. Bown has been appointed Mem- 

Slows Weathering phis district manager, and D. Brittain 
Briggs a technical manager in the com- 
pany's nitrogen plant now under con 


/) 


Ne) 


struction near Memphis 








William L. Fanning, Jr., has been 
promoted to products loss engineer 
with Tide Water Associated Oil Co.’s 
fire protection and safety department 
in New York 

Mr. Fanning first joined Tide Water 
Associated in 1946 as a process eng! 
neer at the firm’s Bayonne, N. J., re 








finery 





Ferril M. Miller has been named 
resident plant engineer for Cities Serv 
ice Oil Co.’s Chicago terminal and 
compound plant. He will also be in 
charge of the technical service depart- 
ment 

Roy Petterson succeeds Mr. Miller 
as resident chemist at the plant labo 


W. ATHER and WATER can't affect the protective qualities ratory 


of Weathercoat: this tough ductile asphaltic coating bridges 


R. W. Van Tuyle has been named 
expansion, but remains firm under heat or cold to the newly-established post of vice 
president in charge of manufacturing 
of Emery Industries, Inc 

Mr. Van Tuyle has been with the 
largest refineries* for protection of exposed insulation on company for 19 years, most of that 
time as research director. In 1949, be 


That's why Weathercoat ts pret rred by most of the world’s 


ating colt rude ‘ “ 
fractionating columns, crude stills and tanks for sealing became chemical director, in charge 


insulation joints ...exposed insulated pipelines tor of all chemical engineering and ex- 
perimental development activities. 
membranes in reservoirs 

Dr. John M. Butler and Milton 
Kosmin have been named = section 
No fire hazard — apply it cold! leaders in Monsanto Chemical Co.’s 

central research department 
Brush, trowel or spray Weathercoat Drs. Joseph E. Fields, Van R. 
Gaertner and Robert J. Slocombe have 
been named group leaders in the same 
over uneven surtaces! department. 

Dr. Butler received his PhD from 
Ohio State University in 1940. Mr. 
Kosmin received his master’s degree 
from UCLA in 1948 


—it's €asy — palms beautifully 


AMERICAN Emil S. Richter has been named su 

Bit¢w “<“ a A.sphrastt perintendent of glycol-dichloride at 

rwees Dow Cheraical Co.’s Plant A in Free- 
COMPANY 


port, Texas. 

200 BUSH ST. + SAN FRANCISCO 4, CALIFORNIA 
E. Providence 14,R.1. Perth Amboy, N.J. Baltimore 3, Md. Mobile, Alo. Columbus 15, Ohio P. A. Horner is the new secretary 
Tucson, Ariz Seattle, Wash Baton Rouge 2, lo St. Lovis 17, Mo Inglewood, Calif of Shell Oil Co., replacing . we 
Oakland |, Calif Portland 7, Ore Washington 6,0. C San Juan 23, PR Woods, who has retired 
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PUBLISHED BY REFINERY PROCESS DIVISION, THE M. 


Another Alkylation 
Plant Well Underway 


One of six Kellogg-designed alkylation 
units now in engineering or under con 
below) for a 
major East Coast refiner includes, as 
do the others, the unique Kellogg CaS 
cade reactor svstem 
sistently 


struction, this one set 


has con 
highest vield 
octane ratios at a minimum consump 
tion of sulfurte acid 


which 
produc ed the 


reise 
veto varor to 


COmPaREssoes 


raesn cCOmPatssoe 


aco } COMOENSATE 


SO SuTANE 
wrcrcue 


Most important of the reasons for 
the improved efficiency of this 
reactor is a design which provides for 
an unusually high isobutane butylene 
ratio in the reaction phase. The re 
action 


new 


satisfactorily 
when the ratio is considerably in excess 
of the theoretical 4-1 ratio; Kellogg's 
design provides a 9-1 ratio without 
an increase in pumping or vessel costs 


progresses most 


Shown in the foreground is the Kellogg 
alkylation reactor. Large tower in the 
rear is the main isobutane-alkylate 
fractionator. The drums to the right 
are for sulfuric acid storage. 


ree 
LU 





W. KELLOGG COMPANY 


NEWS 


OCTOBER 1953 


New Argentine Refinery Reflects Spread 
of U. S. Refining Techniques Abroad 


One of six complete refineries now 
underway by Kellogg outside North 
America, this complete catalytic 
refinery for Yacimientos Petrol 
feros Fiseales in’ Argentina is: in 
dicative of the spread of modern 
U.S. refining techniques to coun 
tries which have been largely de 
pendent upon imports to supply 
their needs for finished petroleum 
products. When on stream the new 
plant will have helped increase that 
country’s domestic sources of re 
fined oil by more than 30°; 


It will be South America’s most 
modern refinery in that it will con 
tain most of the major catalytic 
processes currently employed to 
meet the high octane demands of 
the U.S. market 


Shown in the photographs are 
units for carrying out the eight 
principal processing steps to be 
included: (1) straight-run gasoline 
fractionation and vacuum distilla 
tion, (2) thermal cracking and de 
layed coking, (3) fluid catalytic 
cracking, (4) crude distillation, 
(5) catalytic polymerization and 
sulfuric acid alkylation. Not shown 
are product-treating units and the 
powerhouse. 


‘Two indigenous crudes, Challaco 
and Rivadaria, in a 
ratio of 25°), to 75° respectively ; 
will he 


( ‘omodoro 


charged to the refinery. 
Major final products will include 
nearly 2,500 BPD of aviation gas 
oline and more than 2,000 BPD 
each of diesel and fuel oil. The 
delayed coker, in preparing clean 
feed stock for the Fluid Catalytic 
Cracking Unit, will produce more 
than 600 tons of high quality coke 
daily. 


One of Several Major 
Refinery Jobs in S. A. 


This $70,000,000 Argentine re 
finery is only one of several major 
Kellogg projects currently under 
way in South America. These in 
clude two complete refineries of 
5,000 BPD and 10,000 BPD capac 
ities and nitrogen fertilizer facil 
ties, at three different locations in 
Brazil, and a complete 20,000 BPD 
refinery in Chile 


In other parts of the world 
Kellogg projects include a com 
plete 24,000 BPD thermal refinery 
in Iraq and a 70,000 BPD catalytic 
refinery for Australia, which will 
supply about 40% of that country’s 
current product requirements. 
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Capacity of MWK 
Fluid Units Now 
Over Million BPD 


The signing of several recent con 
tracts for new Orthoflow Fluid 
catalytic crackers has brought the 
total fresh feed capacity of Kellogy 
engineered FCCU'’s to well over 
1,100,000 barrels per day. Included 
in this capacity are units ranging 
from 2,000 BPD to 68,000 BPD at 
locations all over the world 

When all these plants are operat 
ing, they will produce better than 
seven billion gallons of high quality 
motor gasoline annually or enough 
to provide every automobile in the 
world with an annual supply of 
about 100 gallons of gasoline 


One Out of Four Gallons 
From Kellogg Designed Units 

The figures above refer only to the 
produc tion of Kellogg Fluid cata 
lytic cracking units and do not in 
clude the billions of gallons of 
gasoline being produced by other 
tvpesof Kellogg designed plants. An 
indication of the total gasoline mak 
ng capacity of all Kellogy plants 
is the fact that approximately one 
out ofevery four gallons of gasoline 
purchased in North America comes 
from plants built by Kellogg 


Europe, South America and 
Australia Adopt Fluid Process 


It is wellknown that Fluid catalytic 
cracking dominates the  pisoline 
industry today. In fact, approxi 
mately 63¢7 of the world’s catalytic 
cracking capacity is of this one 
type 

While this process has been dom 
inant in domestic and Canadian 
refining since World War II, it is 
now beginning to play an increas 
ingly important part abroad, where 
a number of leading refiners are 
installing catalytic crackers. In 
dicative of this is the fact that 
Kellogg has recently completed 
three fluid plants in the British 
Isles, is about to complete one in 
South America, and has started 
construction on still another as 
part of a complete refinery project 
in Australia. In continental Europe 
an Orthoflow Fluid catalytic 
cracker has just been completed 
and another is currently underway. 


CONTINUED FROM PRECEDING PAGE 


Two Big Cat Crackers in Philadelphia 


This huge (63,000 BPD) Fluid catalytic 


eracking unit will soon be on stream 


Workmen are already installing insulation on the towers of the plant's gas recovery 
section. (Below) At another site in Philadelphia construction of the largest Fluid 
catalytic cracker (45,000 BPD reactor throughput) yet to employ Kellogg's unique 


Orthoflow design is progressing rapidly 


“Why's” as Important 
as ““How’s” in Manuals 


Although operating manuals are 
not as dramatic as the actual 
construction of a plant, properly 
prepared instructions on the fun 
tioning of a refining unit play a 
vital part in its eventual success 

This is particularly true of re 
fineries outside the U. S. where 
design specialists are not always 
immediately available. But to do 
the job best, the manuals must go 
beyond explaming the various 
steps required to start up and 
operate a plant. They should also 
be a guide for understanding the 
overall process not just tae me 
chanics of running it. They should 
tell “why’'s” as well as the “how's.” 

The way these “why's” and 
“how's” are told is important 
Kellogg is continuously working 
on the problem of condensing this 
material into its most convenient 
form without eliminating any 
necessary information 


For further information, technical data, etc., 
on any refining process, write 


COMPANY 
225 Broadway, New York 7, N. Y. 


Also Jersey City, 
Les Angeles, Tulsa, Houston, Toronto, 
Lendon and Paris 
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Gas Turbine Enters Petrochemical Picture 


A gas turbine similar to the one pictured above will be used for the first time 
in the petrochemical industry at one of the major refineries of Esso Standard 


Oil Co 


The turbine, a General Electric product, will develop 5700 hp and drive a 
three-case 16-stage centrifugal compressor which compresses hydrocarbon gas 


from atmospheric pressure to approximately 285 psig. 


Turbine speed will be 


controlled throughout the normal operating range of 6400 rpm by means of a 
pneumatic controller which adjusts a fuel valve to maintain the desired com 
pressor suction pressure. Using natural gas as fuel, the locomotive-type turbine 
will exhaust to a waste-heat boiler to produce process steam 





Monsanto Merges Sales Depts. 


Iwo sales departments of Monsanto 
Chemical 
Division 


Cos Organic Chemicals 
combined 


department of 


have been into a 


single new petroleum 
functional fluids sales 


John W. Newcombe is manager of the 


chemicals and 


new department 


Under the new system, the petro 
leum chemicals section will handle oil 
additives for specific automotive and 
The 


will be con- 
nonflammable 


industrial lubricant applications 
functional 


cerned 


fluids section 


with sales of 
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type hydraulic fluids for industrial ap 
plications 


New Bradford Research Head 
J. N. Breston ts Bradford Chemical 


Co.'s new director and vice president 
in charge of research and development 
Bradford 

} 


Association’s research 


He comes to 
Penn Grade Oil 
laboratory, where he 


from the 


has served as 
Prior to this work, 
Mr. Breston supervised petroleum re 
fining research at State 
College. He received his postgraduate 


director since 1948 


Pennsylvania 


education at that same school, taking 
his PhD in tuel technology 


Clark Establishes Scholarship 


A $2,000 scholarship fund has been 
set up by Clark Equipment Co. at the 
Institute of Technology for 

majoring in materials han- 


Illinois 
students 
dling 
Known as the Eugene B. Clark 
scholarship, in honor of the company 
founder, the award will be made an 
nually to a junior working for a de 
gree in industrial engineering and 
majoring in materials handling. The 
grant will tuition costs for the 
student’s final two years in school 


cover 


Scientific Names Brown 


Scientific Design Co.’s new director 
of process development is) David 
Brown. Mr. Brown, who received his 
master’s degree in chemical engineer 
ing from MIT in 1940, previously was 
senior development engineer in Shell 
Development Co.'s process engineer 
ing department. Earlier, he served with 
M. W. Kellogg Co. and Standard Oil 
Co. of Calif 


Wagoner Is Multi-Amp VP 


After 32 years with Westinghouse 
Electric Corp., J. L. Wagoner 
joined Multi-Amp Corp. as vice presi 
dent and national sales manager. 

Mr. Wagoner will be responsible for 
building a national sales pattern for 
the various testing instruments manu- 
factured by Multi-Amp 


has 


Fawcett Fisher Research Director 
an 


rector of 


Fawcett has been named di- 
the Fisher Scientific Co. de 
velopment laboratories 
Before Fisher in 1951, he 
spent 12 years 
with Gulf Oil Co 


research 


joining 


and de 
velopment labo 
where 


ficld 


was the new lubri 


ratories, 
his spectal 
cating oils for in- 
dustry 

For the 
two years he has 
headed the Fish 
er-Tag division, 


past 


Mr. Fawcett 

directing re-de 

of the 

oil-testing 
the company 

Mr. | member of the 


American Chemical Society and Com 


sign entire line of Tagliabue 


instruments purchased by 


awcell Is a 
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Where corrosion...temperature...pressure 


cause other valves to fail... 


<—_ 


“SE 


HOMESTEAD 


LeverSe2ld 
PLUG VALVES 


THEY'RE "STICK-PROOF’ 


Operate Instantly...Everytime... Anytime 


For more than 20 years, in prac- note these exclusive 
tically every type of industry, HOMESTEAD 
HOMESTEAD LEVER-SEALDS features 
have been giving trouble-free per- 
formance in services where ex- @ Instant Stick-Proof 
tremes of temperature or pressure operation. 
or corrosive line fluids cause ordi- 
nary valves to “stick” or “seize.” 


HOMESTEAD Lever-Seald a 
a ~ » 
PLUG VALVES are “Stick-Proof reskve soc! witout 


lubrication. 


@ Quarter-turn fully opens 
or closes. 


because they're ‘“‘Lever-Seald,” 

which means that a powerful lever- @ Seating surfaces always 

and-screw device, built into every protected rd both open and 

valve, assures positive action at all closed Positions. Corrosion 

times under all conditions. practically eliminated. 
They operate fast, too—full open @ Unobstructed straight-line 

or closed by a quarter-turn; and fluid flow. 

because all operating parts are pro- @ All operating parts 

tected from line fluids, service con- protected from damaging 

ditions and weather, they last effects of service 


longer and cost less to maintain. conditions and weather. 
We make them in metals and 


alloys to suit your requirements in ee 
iis fppltOme 
s 
For Complete details 7 


sizes 11,’ to 12” for pressures from Trap 
‘ 1cuum to 1500 Ibs. ind for tem- and prises, write today 
: a for your copy of VALVE 
peratures ranging from 40° below REFERENCE BOOK 
zero to 1100° F, No. 39-3. No obliga 
tion. 


HOMESTEAD VALVE MANUFACTURING COMPANY 


“Serving Since 1892’’ 
P.O. Box 43 Coraopolis, Pa. 
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mittee D-2 (Petroleum) of the Amer! 
can Society for Testing Materials 


Thomas New B&W GM 


William J. Thomas, general sales 
manager, has been appointed general 
manager of the Tubular Products Di- 
vision of Babcock & Wilcox Co., and 

Paul J. Utnehmer, 
works manager, 
has been named 
to the board of 
directors of that 
division. 

Mr. Thomas 


Mr. Thomas 


has been with 

B&W since 1932. 

He was associated 

with the’ Boiler 

Division until 

1941 when he left Mr. Utnehmer 
his position to join 

the Tubular Products Division. In 
1948 he was named general sales man- 
ager. He is a mechanical engineering 
graduate of Carnegie Institute of 
Technology. 

Mr. Utnehmer has been with the 
firm since 1945, and was named 
Beaver Falls works manager in 1948. 
He received his mechanical engineer- 
ing degree at the University of Wis- 
consin in 1935. 


Cameron Marley Co. VP 


Marley Co. has 
named J. A. Cam- Rad 
eron as executive © 
vice president and 
assistant general 
manager 

Mr Cameron 
first joined the 
firm in 1937 as a 
sales engineer in 
the New York of 
fice Iwo years 
later he was New 
York sales mana 
rer, and in 1944 became a vice pres- 


Mr. Cameron 


ident 

He received his mechanical engi- 
neering degree from Pennsylvania 
State College 


Superior Adds Vacuum Furnace 


A vacuum furnace for annealing 
tubing of titanium and zirconium is 
being installed at the Norristown, Pa., 
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Keduce Farts Inventories 


in your plant with 


BROWN FINTUBE Secttoual HEAT EXCHANGERS 


@ When you install different types and sizes of specially 
designed, single purpose, heat exchangers in your plant, you have to buy 
separate sets of parts for each exchanger. These parts are costly; and there 
is the added expense of handling, and storing them. 


Unlike these fixed, specially built units, Brown Fintube heat exchangers 
consist of Standard Sections connected in proper series and parallel 
arrangement. Thus, only a small supply of parts are needed. 


In the plant shown above, for example — different groups of Brown 
Fintube Standard Sections are handling 6 different heat transferring duties 
—and just a small handful of inexpensive parts serves as adequate stores 


for ail 44 sections. In some cases Brown Fintube Standard Sections 


have reduced parts inventories by as much as 82%. 


Reducing inventories is only one of Brown Fintube’s many ad- 


vantages. Our Bulletin 512 gives full details. Send for a copy. We can really 
Save you money! 





ROWN —— a a (ee 


_O INTUBECO. Gi 


“v Line Heaters 


Process Heoters Tenk Heeters Fired indirect Heaters 


NEW YORK © BOSTON ¢ PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVLLAND © CINCINNATI © DETROIT © CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY 
MEMPHIS © BIRMINGHAM « NEW ORLEANS © SHREVEPORT © TULSA * HOUSTON © DALLAS * DENVER © LOS ANGELES © SAN FRANCISCO ¢ and ST. THOMAS, ONT. 
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the name to look for 


in Packings 


and Gaskets 


You pay very little for packings and gaskets, 
but failures always are costly. So it’s wise 
to be sure you use the right type that’s 
made to deliver long service 


When you ask for Unarco recommenda- 
tions, or specify “"UNARCO” Packings and 
Gaskets, you profit from a leader’s 33 years 
experience as a basic manufacturer. As a 
basic manufacturer, we control the manu- 
facture of UNARCO mechanical packings 
and gaskets from raw material to finished 
product. This assures the ultimate user of 
dependable manufacturing specifications. 


To cut your maintenance and down-time 

. for welcome peace-of-mind .. . always 
insist on “UNARCO.” Contact your nearby 
Unarco Distributor, or let us help solve 
your problems. 


Suppliers 





plant of Superior Tube Co. The batch 
type furnace can handle tubing in 
lengths up to 24 ft. 

Superior Co. is putting up the equip 
ment to help meet demand for its re- 
cently announced line of small titani 
um tubing. 


Krans Trane New Lab Head 


Donald H. Krans has been named 
by The Trane Co. to direct activities 
of its new research and testing labora- 
tory now nearing completion 

Mr. Krans 
comes to Trane 
from the Univer- 
sity of Illinois, 
where he was pro- 
fessor in charge 
of the University’s 
heat power lab- 
oratory, teaching 
thermodynamics, 
heat transfer, re- 
frigeration and | A 
power plant 
equipment. He 
holds a mechanical engineering degree 
from the University of Wisconsin. 

According to company officials, the 
new lab will be the largest commercial 
operation of its type, being devoted 
to research in all phases of air condi- 
tioning, refrigeration, ventilation and 
heat transfer. 


Mr. Krans 


Personnel Changes 


Geuder, Paeschke & Frey Co. 
A. Neil Savee to sales manager of the 
steel package division from assistant 
sales manager 


Conoflow Corp.—Ralph G. Holben 
to plant manager from production 
manager; Horace C. Shuman, former 
assistant to Mr. Holben, to production 
manager; Harold W. Bonekat to pur- 
chasing agent. 


Fischer & Porter Co.—Glen Dor- 
flinger to district manager for the sale 
of process control instruments in 
Houston 


Norton Co.—Gerald H. Lusher to 
refractories engineer in a new com 
pany territory centering around Cin 


cinnati and Louisville, Ky 


HIGH PRESSURE SPIRAL PACKINGS ¢« SEMI-METALLIC 

PACKINGS « BRAIDED AND TWISTED PACKINGS e HAND- 

HOLE AND MANHOLE GASKETS ¢« SHEET PACKINGS 
GASKET CLOTH « GASKET TAPE SPECIALTIES 


Hewitt-Robins, Inc.-—Austin Good 
year to vice president from general 
manager of the rubber and conveyors 
division. 


Oakite Products, Inc.—J. J. Basch 
to manager of research and product 
development from Philadelphia divi- 
sion manager. 


UNION ASBESTOS & RUBBER COMPANY 


332 South Michigan Avenue * Chicago 4, Illinois 
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YY A WOLVERINE PRODUCTS 
: for Processors 


TUBEMAN SHIP 


{// Uff Mii 


~~ @ 


WOLVERINE TUBE DIVISION 


‘Ws oo f CALUMET & HECLA, INC 
leeds te Manufacturers of Quality-Controlled Tubing 


Wolverine Trufin and 
| 
eats goalie te tea 1425 CENTRAL AVENUE © DETROIT 9, MICHIGAN 
eda through the Unifin 
Tube Co, London, Ontario 
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Radioactivity used to 
prove superiority of 


Up ors Ob me 4Velclban acs— 


Oronite, a major producer of Lube Oil Additives, employs 
advanced radioactive tracer, techniques to achieve superior 


performance from the Additives it markets. 


-You will also find Oronite Additives offer important sav- 


ings in treating costs because of the high quality detergent 


and inhibitor chemicals from which they are made. And you 


can always be sure of uniformity in your finished oils. 


Why not talk your problems over with us? An Additive 


specialist will call on you on request. Phone or write the 


nearest Oronite office. 


OROGNITE 
CHEMICAL . 


With Orenite Additives you can formulate oils 
te meet the new A. P. 1. Service Clessifice- 
thons and con meet specifications for 2-104-8, 
MIL-0-2104, Supplement | and Series |! oils. 


ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIF. 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
STANDARD Olt BLDG., LOS ANGELES 15, CALIF. 
600 $. MICHIGAN AVENUE, CHICAGO 5, tit. 
MERCANTILE SECURITIES BLDG., DALLAS |, TEXAS 





Suppliers 





S. Morgan Smith Co.— David W 
Hopkins to chief consultant of the 


firm’s valve division 


Bristol Co.—D. C. Sanford to man- 
wer of the applic mon vineering 


department 


Durametallic Corp. Joseph H 
Leath to the Houston sales and service 


office 


Electro Rust-Proofing Corp.—-R. J 
Fitzgerald to district manager of the 
company’s Middle Atlantic States 
Division 


Franklin Supply Co. William 
Kerin, Jr., to district sales manager, 
Oklahoma City, from same position at 
Mt. Pleasant, Mich 


Branches, Distributors 


Clark Equipment Co.’s southeastern 
regional sales office has moved from 
Norfolk, Va., to 161 Spring Street 
Bldg., Atlanta, Ga 


Dowell, Inc., has opened a new sales 
and service office in Depew, N.Y 


Davis Instruments, division of Davis 
Emergency Equipment Co., has named 
Industrial Scientific, Inc., as their rep 
resentative in Texas, southern Louis 
jana and parts of New Mexico 


Tube Turns, Inc., has established a 
branch plant in Houston to make pos 
sible quick delivery of products to the 
southwest’s petroleum industry 


Radiant Combustion System, Inc., 
has appointed W. P. Iverson & Co. as 
general sales agents for the company’s 
products 


Expansion, Transition 


Carlon Products Corp. has complet 
ed construction of a plant in Klamath 
balls, Oregon, for the manufacture of 
plastic pipe. Production began Septem 
ber |. This brings to seven the number 


Carlon plants now operating in 


Walker Process Equipment, Inc., 
has completed its new plant facilities 
vhich include offices, laboratories and 
manufacturing departments under one 
root. Walker manufactures and super 
vises installation of process equipment 
to handle industrial liquids, water 


treatment, sewage and waste treatment 
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Proceedings of Combustion Symposium 
Held At M.I.T. in 1952 Are Released 


Symposium (International) on 


on, held at Massachusetts Institut 
of logy, September 1-5, 1952, pub 
lished by the standing committee on Com 
bustion Symposia; 7 x 10 in., xx 926 pp 
suff cloth binding, $7.00. The Williams & 
Wilkins Co., Baltmore, Md 

. IHOUGH space limitations pre- 
i vented printing of the entire rec- 
ord of this Fourth Symposium on 
Combustion, the record recently re 
leased gives a full summary of all pa 
pers and discussions 

Emphasis at this meeting was placed 
on the physical aspects of combustion, 
particularly wave phenomena = and 
turbulence, treated from both experi- 
mental and theoretical standpoints 
Thus many papers submitted on the 
chemical kinetics of combustion proc- 
esses were not accepted. It’s hoped, 
however, that this subject can be in- 
cluded in a future symposium. 

Included in the contents are several 
papers each on flammability, ignition, 
theoretical and experimental studies 
on laminar combustion and detonation 
waves, Cellular flames and oscillatory 
combustion, turbulent flames, quench- 
ing, flan back and blow off, flames 
of fucl jets, burning of fuel droplets 
and combustion in rockets and en- 
gines. Material from each of the 112 
papers presented ts found in the book. 
The author's list contains an imposing 
list of 
thorities. 


S. and foreign chemical au- 


The book itself is an unusually well- 
produced technical text. Type is large 
and easily readable, and formulas and 
equations are clearly delineated. Many 
graphs and photographs are used to 
supplement the printed material. Edit- 
ing of papers shows good organiza- 
tion, and each subject is followed with 
a long list of references. Addition of 
a subject index, however, would have 
been a help 


Review of Petroleum 
Technology in 13th Edition 


Review Of Petroleum Technoloe, Vol 
13, edited by George Sell: 6 x 9 in 
160 pp 


vill 
indexed, suff cloth cover. The In 
stitut of Petroleum, 26 Portland Place 


London, England 
HIS 13th volume in the series of 
innual reviews on the progress of 

petroleum technology covers develop- 

ments during 1951. In its 21 chapters 
are some 3,000 references to articles 
which appeared in technical publica 


PETROLEUM PROCESSING, October, 


tions during the review period 

The text itself discusses in summary 
what has been happening in each pat 
ticular field, giving a general picture 
of advancements made. Frequent nu 
merical annotations refer to a list at 
the end of each chapter which gives 
exact references for statements made 
Included are data on chemical and 
physical refining, catalytic cracking, 
distillation, plant — instrumentation, 
analysis and testing, lubricants and 
many other subjects of interest to the 
refinery or process engineer. In some 
cases, the literature reviewed covers 
somewhat more than that published in 
1951 


API Book Discusses 
Waste Water Analysis 


HE American Petroleum Insti- 
tute has published a fourth vol 

ume in its manual on disposal of re- 
finery wastes 

This latest book, entitled “Sampling 
and Analysis of Waste Water,” dis- 
cusses the latest procedures for deal- 
ing with effluent waters from refinery 
operations. It brings up to date some 
material originally contained in Vol. 1. 
It is bound in loose-leaf form for easy 
revision aS new procedures are avail- 
able 

Methods discussed in detail in Vol. 
4 include collection and preservation 
of samples, spot samplers and_ their 
use, automatic compositing samplers, 
absolute density of waste water, abso 
lute viscosity of waste water and many 
other factors in pollution control 

Price of Vol. 4 is $5.00. Orders 
should be sent to J. A. McNally at 
API's headquarters at 5O W. SOth St., 
New York 20, N. Y 


Handbook Gives Physical 
Constants on Solvents 


Th Handhook of Solvents, by Leopold 
Scheflan and Morris B. Jacobs: 6 x 914 
in., 704 pp., stiff cloth cover, $10.00. D 
Van Nostrand Co., In 240 Fourth Ave 


g pon book gives the physical 
properiies On 2740 liquid solvent 
compounds. It’s divided into 2 sec 
tions, the first dealing with the theo 
retical and practical attributes of 
solvents, and the second giving physi 
cal properties 


In the first part such factors as 


solvent action, solvent power, vapor 
pressure, evaporation and evaporation 
rates, dilution ratios and limits of in 
flammability are discussed. In the sec 
ond part, listings for individual sol 
vents include such physical data as 
formula, formula weight, characterts 
tics, melting point, boiling point and 
All of the 
constants available for a given com 
pound are listed directly under that 
compound for easy reference. Where 


range, specific gravity, etc 


literature records more than one value 
for a constant, all values are listed 
When available, values of constants at 
different temperatures are given 

A comprehensive list of synonyms 
is given in a table. Thus it is still easy 
to find a compound even if only the 
synonym is known 


Report on Cathodic 
Protection with Zinc 


wn zinc has been used for 


cathodic protection for 100 
years Or more, recent expansion of use 
in underground and underwater instal 
lations has prompted intensive studies 
of the subject, and this report pre 
pared by Ebasco Services, Inc., for 
the American Zinc Institute 

Sections include data on corrosion 
of underground structures and cath 
odic protection, properties of zine 
anodes, cathodic protection of steel 
distribution piping systems, heat ex- 
changers and condensers, water stor- 
age tank risers, zinc anode protection 
on old lines, etc. 

The report is intended to supple 
ment the report entitled “Zine as a 
Galvanic Anode” published by AZI in 
1951. A section of graphs and illus- 
trations is included, which show anode 
life under varying conditions, and give 
proper installation 
Copies may be obtained free of charge 
from the American Zinc Institute, 60 
E. 42nd St., New York 17, N. Y 


information on 


Release ‘53-54 Government 
Organization Manual 


HE WU. S. National Archives and 
Records Service has just published 
a government organization manual for 
1953-54. It lists the divisions and Ge 
partments of the legislative, judicial 
and executive branches, as well as the 


numerous appointed 


agencies and 
commissions. Copies are $1.00 cach, 
and can be obtained by writing the 
Superintendent of Documents, Gov 
ernment Printing Office, Washington 


Zo, a ® 





Round Opening Type in both Screw Er "longed 
Maximum Rated Working eres ai 250 Fa ; 


ORBIT VALVE COMPANY 
P. O. BOX 699 TULSA, OKLAHO: 


BRANCHES 


HOUSTON, TEXAS CASPER, WYOMING 
407 Velasco 1740 E. Yellowstone 
(Serving the Gulf Coast) (Serving the Rocky Mountain States and Canada) 
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AIEE Fall Conference Will Feature 
Electrical Problems in Petroleum 


HREE sessions of the fall general 

meeting of the American Insti- 
tute of Electrical Engineers, to be held 
at the Hotel Muehlebach, Kansas City, 
Mo., Nov. 2-6, will be devoted to elec- 
trical applications in refining and in 
pipe line transmission of natural 
and oil 


gas 


Eight papers by electrical engineers 
who are specialists in this field have 
been scheduled for the sessions. They 
are 

Natural Gas Plant Power Distribu- 
tion Systems, by C. D. Catt, El Paso 
Natural Gas Co., and J. K. Howell, 
Westinghouse Electric Corp. 

Distribution Systems in Oil Refiner- 
ies, by T. R. Shaw, Phillips Petroleum 
Co 

Selection of Motors and Controls 
Pipe Line Pumping Stations, by 
R. J. Osborn, Sinclair Pipe Line Co 

Automatic and Remote Control of 
Electric Pipe Line Stations, by R. S. 
Cannon, Plantation Pipe Line Co. 

Petroleum Microwave Progress, 
1950-1953, by E. B. Dunn, Keystone 
Pipe Line Co. 

Application of Outdoor Metalclad 
Switchgear, by E. R. Hoyle, Sinclair 
Refining Co 


for 


Protection of Large Motors, by Carl 


R. Olson, Westinghouse Electric Corp 

Oil versus Air Circuit Breakers for 
Petroleum Refineries, by W. B. Wil- 
son, and J. Erwin, General Electric 
Co 

An paper of interest to 
refiners will be presented by W. M 
Rust of Humble Oil & Refining Co 
during a session of radio communica- 
tion systems. His paper is entitled 
Use of Radio and Radar in the Petro 
leum Industry. 


additional 


Texas AIChE to Hold 
8th Technical Meeting 


N ORE than 500 are expected to 


attend the Sth annual technical 
meeting of the South Texas Section, 
American Institute of Chemical En 
gineers, at Galveston on October 16. 

Four will highlight the 
get-together, including one on indus 
trial organic chemistry and another 
on economics and cost estimating 


sessions 


Resources Conference Set 
For Washington in Dec. 
] ESOURCES for the Future, Inc.. 


Says a natural 
resources problems and outlooks will 


conterence on 


De 
stecring 


be held in Washington, D. C., 
cember 2-4 Named to the 
committee on conference preparation 
was C. 1. Weaver, Ohio Fuel & Nat 
ural Gas Co 
Cecil Morgan, 
(N. J.), 
Petroleum 


Oil Co 
American 
organi 


Standard 
represented the 
Institute at an 
zational meeting 


Oil Show to be Held 
Again in 4 or 5 Years 


So B WAY, 
manager of the recent 
tional Petroleum Exposition at 
says be believes the next show 
held in five 
will be set for about 
which the executive 
of the board of directors wall 
review industry's opinion 


general 
Interna 
Tulsa, 
will be 
No date 


years, al 


four of! years 
two 
time committee 


show's 


AIChE New Yorkers 
Have Management Talk 


AN all-day symposium on manage 
A ment, new construction materials 
and solids handling will be conducted 
by the New York section of the Amer 
ican Institute of Chemical Engineers 
on October 22 at Hotel New Yorker, 
New York City 

Among topics to be 
the management meeting are financing 
chemical expansion, management con 
trols, maintenance, materials handling 
and utilization of personnel 


discussed in 





OCTOBER 

Scientific Apparatus Makers Assn., mid-year 
meeting of the recorder-controller section 
Seaview Country Club, Absecon, N. 
Oct. 14-16 

American Institute of Chemical Engineers 
South Texas Sections, 8th annual technical 
meeting, Galveston, Texas, Oct. 16 

Society of Industrial Packaging and Material: 
Handling Engineers, exposition technical 
short course and competiton. Mechanics 
Hall, Boston, Mass., Oct. 18-24 
American Institute of Chemical Engineers, 
New York Section, symposium on manage 
ment, new construction materials, solids 
handling, Hotel New Yorker, New York 
City, Oct. 22 

Western Petroleum Refiners Ass'n, regional 
meeting, Garrett Hotel, El Dorado, Ark., 
Oct. 22-23 

Natural Gasoline Ass'n of America, regional 
meeting, Blackstone Hotel, Tyler, Texas, 
Oct. 24 

National Lubricating 
nual meeting, 
Chicago, Ill 


issociation§ of 


Institute, an 


Beach Hotel, 


Grease 
Edgewater 
October 26-28 
Consulting Chemists and 
Chemical Engineers, annual meeting (25th 
anniversary), Hotel Belmont-Plaza, New 
York City, Oct. 27 


NOVEMBER 


issociation of Canada 
Toronto, Nov. 1-7 


Packaging 
convention, 


annual 
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The Oil Man‘s Calendar 


American Oil Chemists Society, fall meeting 
Sherman Hotel, Chicago, Nov. 2-4 

American Institute of Electrical Engineers 
fall general meeting, Hotel Muchlebach 
Kansas City, Nov. 2-6 

Society of Automotive Engineers, national 
fuels and lubricants meeting, Conrad Hil 
tion Hotel, Chicago, Nov. 5-6 

American Petroleum Institute, annual meet 
ing, Conrad Hilton Hotel and Palmer 
House, Chicago, Nov. 9-13 

National Ass'n. of Corrosion Engineers, 1953 
Fall Conference of Western Region, Bilt 
more Hotel, Los Angeles, Nov. 19-20 

Natural Gasoline Ass'n of Americ a, regional 
meeting, Herring Hotel, Amarillo, Texas, 

OV 21 

Chemical Industries Exposition, Commercial 
Museum and Convention Hall, Philadel 
phia, Pa., Nov 10- Dec - 


DECEMBER 


Chemical Specialties Manufacturers Ass'n 
Annual meeting, Mayflower Hotel, Wash 
ington, D. C., Dec. 6-8 

Scientific Apparatus Makers Ass'n, labora 
tory apparatus, laboratory equipment and 
optical sections mid-year meeting. Boca 
Raton Club, Boca Ration, Fla., Dec. 7-10 

American Chemical Society, regional 
clave. Juug Hotel, New Orleans, La 
10-12 


con 
Dex 


American Institute of Chemical Engineers 
annual meeting, Hotel Jefferson, St. Louis 
Mo., Dec. 13-16 

American Chemical Society, 195% Sympo 
sium on “Flow Through Porous Media,’ 
University of Michigan, Ann Arbor, Dec 
28-29 

JANUARY, 1954 

Plant Maintenance and Engineering Show 
International Ampitheatre, Chicago, Hl 
an. 25-2 

Society of Automotive Engineers, annual 
meeting and engineering exhibit, Sheraton 
Cadillac and Statler Hotels, Detroit, Mich., 
Jan. 11-15 

American Institute of Electrical Engineers 
winter general meeting, Statler Hotel, New 
York City, Jan. 18-2 


MARCH 
American Society for Testing 
spring meeting, Hotel Shoreham 
ton, D. ¢ March 1-‘ 
National Assn. of Corrosion Engineers, Oth 
annual conference and exhibition, Kansas 
City Municipal Auditorium, Kansas City 
Mo., March 15-19 


Materials 
Washing 


MAY 
Petroleum 
19th 
Houston 


Institute, 
mid-year meeting, 


Texas, May 10-13 


Imerican 
Refining, 
Hotel 


Division of 


Rice 


1577 





4 
Thruput 
your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays, 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37°% of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 

phone us on the application of “Benturi” trays 


to your problem; no obligation. 


KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS ee MANUFACTURERS e¢ BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 




















REPRESENTATIVES 


Eastern and Export 
30 Rockefeller Plaza 
New York City 


Tulsa, Okla., Repr. 
Myers-Bagwell Co. 
Wright Building 


Pittsburgh, Pa., Repr. 
D. D. Foster Co. 
501 Alcoa Building 


British Associates 
Messrs. A. F. Craig & Co., Ltd. 
Paisley, Scotland 
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Runs to Stills Slow to Come Down 
Despite Announcements of Cuts 


Outlook: No general curtail- 
ment in runs to stills is expected 
to follow the reductions made by 
a few companies. ... A few 
plants may find their product 
storage tanks brimming before 
the heavy withdrawals of heating 
oils start, but these will be iso- 
lated instances. . . . Motor fuel 
demand is holding up at a rate 
that makes it look like the early 
forecasts for 1954 will have to be 
revised upward. 


Though more warning signals are 
flying, indications late in September 
were that the scale of refinery opera 
tions will continue at a rate that will 
hold total inventories of product 
stocks at high levels, rather than re 
ducing them 

Ihe Texas Railroad Commission 
has made a further reduction in the 
state’s allowable for October, based 
on the oil cmpanies’ revised nomina- 
months 
amount to 200,000 b/d, and the cur- 
rent total allowable is 2,904,409 bbls 
Oklahoma authorities have cut that 
state’s allowable output for the latter 
part of September by 20%, to a total 
of 432,000 b/d. 

The reductions in crude runs an- 
nounced in September by a few oil 
companies amount to a total of around 
185,000 b/d, and some 25,000 bbls 
more is to be effective in October and 
through the fourth quarter. The effect 
on overall hardly 
discernable, the total being 7,136 b/d 
avg. for the first three weeks of the 
month 


tions Ihe cuts over two 


crude runs was 


Gasoline: Indicated demand for 


gasoline for 8 months is at a rate 104 


higher than for the same period in 
1952, and signs point to its continuing 
to hold up at a rate higher than ex- 
forecasts placed 


higher 


pected Ihe earlier 
1953 demand at not over 6° 
than the year before, so it is possible 
the industry may have to revise up- 
wards its ideas of what 1954 gasoline 
demand will be 

Gasoline stocks at refineries, the 
middle of September, were around 
143,500,000 bbls. for the U. S., 22.3' 
higher than on a comparable date in 
1952. In California stocks were 45% 
larger; east of California stocks on 
Sept. 12, of 122,760,000 bbls., were 
19.1% 
during 


greater. Reductions in stocks 


August and the first three 
weeks of September were only nomi 
nal. This condition existed in 1952 
and, east of California particularly, 
stocks actually increased in these same 
weeks. The past two years have re 
versed the former practice of the in 
dustry, which was to pull on stocks at 
the rate of around 1,000,000 bbls. a 
week during this period 

Ihe largest increases in stocks over 
a year ago, except for California, are 
in the interior districts and the Gulf 
Coast 

Heating Oils: Primary 
of heating oils (kerosine and distil 


inventories 


lates) east of California on Sept. 12 
were 147,624,000 bbls., 12.20 larger 
than on Sept. 13, °52. This is a sizeable 
increase but it will be taken up in part 
when secondary suppliers come into 
the market to build up their inven 
tories against the coming winter's 
They have held off thus far be 
cause of the uncertain condition of the 
market Stocks of 


refinery districts are detailed in Table 


needs 


heating oils by 
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1. The report on secondary stocks 
as of July 31, the latest available, 
shows the total for kerosine and 
distillate fuels, 23,009,000 bbls., was 
10 lower than on the same date a 
vear ago. In the near future, these 
suppliers not only must bring therr in 
ventories up to the normal figure, but 
they musi also prepare tor around an 
8° increase in heating oil consump 
tion this winter. The buildup in re 
finery storage of heating oils in Au 
gust, and thus far in September this 
year, is very close in volume to that 
of a year ago, which indicates the sec 
ondary suppliers so far have been 
holding off building up their stocks 
Ihere is ample secondary storage 
available 

Residual Fuels: The only refinery 
product where demand (4.2°¢ increase 
over ‘52 for 8 months) is greatly 
supply 
months of °S2) 


ahead of (2% gain over 8 
Current stocks are 
several million barrels less than a year 


avo 





Table 1—Refinery Stocks of 
Heating Oil (Distillate and 
Kerosine) by Refinery Districts 
Sept. 13, ‘52 and Sept. 12, ‘53 


(Thousand barrels, API Data) 
Sept. 12, Sept. 13, 


3 2 


Change 
Amount 


3.153 4+ 3,595 11.9 
21,968 4.556 208 


Fast Coast 
Gulf Coast 
Total 
Coastal 60,272 $2.121 R.1S1 15.6 
Appalachian 4.969 §.20>9 0 S50 
Ind.-Ill.-Ky 9114 24.626 448K 182 

Okla -Kans 
Mo 14.959 11,283 1676 

Other Inland 13,446 9.770 1676 47.5 
Total 
Inland 
Potal Fast 
of Cal 12>. 760 103.099 19.731 19.1 

California 0.727 14,267 6460 45.3 
Total U.S. 143,487 117,296 6.191 22.3 


33,748 
6 524 


67 428 SO.90R 11.580 22.7 
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Fig. 2—Small Drop in Motor Fuel Supply Motor Fuel Supply 
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Liquids include gasoline blended at refineries and that used as finished 
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Heating Oils Production 


Fig. 4—Slight Upturn in Heating Oil Demand Dalty Average (1000 bale.) 
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Fig. 5—Heating Oil Stocks at New Peak 


[yp FM AMI95I AS ON Of) F MA MIS52A5 ON DD F MA M1953 ASO ) ee Total (1000 bbis.) 
i ee ee ee ee ee ee ee ae ee ee ee oe ee ee ee ee ee ee ee ee ee | Mines 











; 


' bureau Data 


& Moe 
8 Mos 


SUPPLIED | ro Oars suPPLy oF P | Change 
’ [| POMECAST DEMANO 10U | ’ Change 


OF MON 


*J & Aug. estimated from APT data 


n 


BM Data on Heating Oils Demand, (953 


July 30, 1953: 1000 b/d ave by quarte 
Estimated , 


1Q .1.998 iri Q 


. : 
Heating Oil Stocks 
(1000 bbis. end of month) 
Kero Dist 
sine Fuels TOTAL 


Ost STOCKS ! 


MILLIONS OF BARRELS EN 


US GUREAY OF 
ZT mnes Oata 
o}— dk = ee 
+> MAMI SAS 





PETROLEUM PROCESSING, October, 1953 





Operating Trends 





Residual Fuels Production 
Daily Average (1000 bbls.) 
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Fig. 6—Residual Fuel Output Steady 
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Information Offered in the Advertisements 


Do you need detailed informa 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue's advertisements 


ADDITIVES, for oil burners: Tech 
nical bulletin 0-87; Monsanto 
Chemical Co. See adv’t p. 1495 


ADSORBENTS, fullers earth and ac 
tivated bauxites: Information; At 
tapulgus Minerals & Chemical Corp 
See adv't p 1607. 


AIR PREHEATERS: Information; 
Ihe Air Preheater Corp. See adv't 
p 1489 

ANALYZERS, infrared: Bulletins on 
three models; The Perkin-Elmer 
Corp. See adv't p. 1446. 

BLENDERS, continuous: Descriptive 
literature; % Proportioneers, Inc.% 
See adv't facing p. Inside Front 
C over 

BURNERS, fuel oil, gas 
formation 
Co., Inc 


Detailed in 
National Airoil Burner 
See adv't Pp 1605 


CATALYTIC REFORMING: Book- 
let on Atlantic “Catformine”;: The 


Atlantic Refining Co. See adv’t pp 
1500-1501 


CLEANERS, hydraulic jet type: Lit- 
erature; Sellers Injector Corp. See 
adv't P 1609. 


DRIERS, for instrument air: Booklet 
“Because Moisture Isn't Pink”; The 
Pittsburgh Lectrodryer Corp. See 
adv't p. 1468 

ELECTRICAL SYSTEMS: Informa- 
tion, Westinghouse Electric Corp. 
See adv't pp. 1502, 1503, 1597. 


FIRE PROTECTION, all types: Bul- 
letin 66, “The ABC of Fire Protec- 
tion”; Automatic Sprinkler 
of America. See adv't p. 1596 


Corp 


FIRE PROTECTION, by foam sys- 
tem: Data sheet $3-3-A:; National 
Foam System, Inc. See 


adv't p 
1455 


FITTINGS welded Catalog W-3 


Bonney Forge & Tool Works. See 
adv't p. 1461 


FLOW METERS 


Bowser, Inc 


Facts on “Xacto”: 
See adv't Pp 1609 


FLOW METER, and controller: Bul 
letin 125: Askania Regulator Co 


See adv't p 1613 


FLOW METER 
matic batching 
Hetherington & 


adv't p. 1605 


system for auto 
Bulletin F-49; 
Berner, Inc. See 


1582 


GAS ANALYSIS APPARATUS 
Burrell Gas Analysis manual and 
catalog No. 81; Burrell Corp. See 
adv't p. 1601 


GASHOLDERS Complete facts 
General American Transportation 
Corp. See adv’t pp. 1434-1595 

GEAR DRIVE, right angle: Catalog 
and Engineering data; Johnson 
Gear & Mfg. Co. See adv't p. 1556. 


HEAT EXCHANGERS: | Informa- 
tion; American District Steam Co., 
Inc. See adv’t p. 1478 


INHIBITOR, corrosion resistant, for 
tanks, lines and vessels: Samples and 
literature; Universal Oil Products 
Co. See adv’t pp. 1462-1463. 


INSULATION, - cement 
Data book on roofing and siding; 
The Philip Carey Mfg. Co. See 
adv't p. 1542 

INSULATION, finishing cement, 
quick setting: Details; The Philip 
Carey Mig Co. See adv't p. 1542. 

INSULATION, magnesia block, pipe 
coverings and cements: Magnesia 
data book; The Philip Carey Mfg 
Co. See adv’t p. 1542. 

INSULATION, mineral wool cement: 
Data book MW-50; The Philip 
Carey Mfg. Co. See adv’t p. 1542 

INSULATION, Weather resistant: 
Catalog; Insul-Mastic Corp. of 
America. See adv’t p. 1479 

LEVEL GAGE, for tanks, electronic 
Bulletin CP-3004; The Vapor Re- 
covery Systems Co. See adv’t p. 
1594 

LIFT TRUCKS, side loading: De- 
scriptive Bulletin; The Baker-Rau- 
lang Co. See adv't p. 1471. 


LIQUID LEVEL GAGES, 


scale, remote readings: 


asbestos 


convex 

Complete 
data; Jerguson Gage & Valve Co 
See adv't p 1558. 

MIST ELIMINATORS, knitted wire 
mesh: Catalog; Metal Textile Corp 
See adv't p 1436 

PACKING, and seals 


DMPP; Durametallic 
adv't p, 1608 


Bulletin No 
Corp See 


Booklet: 
U. S. Stoneware Co. See adv't p 
1488 


PAINT, rust preventive: Complete 
literature; Rust-Oleum Corp. See 
adv't P 1S61 

PROCESS EQUIPMENT, and engi 

Catalog RC-8523 
Ltd. See adv't p 


PAINT, corrosion resistant 


neering services 
The Fluor Corp., 
1481 


TEMPERATURE LIMIT 


PROCESS HEATERS: Full details; 
Selas Corp. of America. See adv't 
p. 1474. 


PROCESS, by Perco: Full informa 
tion; Phillips Petroleum Co. See 
adv't p- 1459. 


PUMPS, positive displacement, triplex 
plunger type: Complete informa 
tion; Oil Well Supply Division 
U. S. Steel Corp. See adv’t p 1433 


REFRACTORIES, — specially —engi- 
“Basic Materials” booklet; 
Norton Co. See adv't pp. 1450, 
145). 


REFRACTORY LININGS, hydraulic 
setting: Brochure RC-28A; Johns- 
Manville. See adv't p. 1600 


SAFETY HEAD, with rupture disc: 
Complete catalog; B'ack, Sivalls & 
Bryson, Inc. See adv’t p. 1448 


STEAM TRAPS, general: Bulletin 
853; W. H. Nicholson & Co. See 
adv't p. 1604, 


TANK CLEANING, with chemicals 
Handbook; Oakite Products, Inc 
See adv't p- 1610. 


neered: 


SWITCH, 
explosion-proof: Catalog - G-18,; 
Burling Instrument Co. See adv’t p 
1605. 


TUBE CLEANER, and expanders 
Details; Airetool Mfg. Co. See 
adv't p. 1560. 


TUBING, alloy: Detailed technical 
data bulletin TB-6; The Babcock & 
Wilcox Co. See adv’t p. 1453 


‘ALVES, control, direct and reverse 
acting: Bulletin 700-2; Minneapolis- 
Honeywell Regulator Co. See adv't 
pp. 1469, 1476, 1477. 


‘ALVES, diaphragm control: Valve 
engineering data catalog, Bulletin 
CV-53; Kieley & Muller, Inc. See 
adv’t p. 1599 


ALVES, forged steel venturi type 
prices and specifications; Orbit 
Valve Co. See adv't p 1576 


ALVES, gate: Crane catalog; Crane 
Co. See adv't p. 1454 


ALVES, gate, forged steel: Catalog 
10; The Chapman Valve Mfg. Co 
See adv't p. 1494. 

ALVES, lubricated plug: Catalog 
PV-2: The Wm. Powell Co. See 
adv't p 1497 

ALVES: Sizing calculator Kieley 
& Muller, Inc. See adv't p. 1599 


ATER SEPARATORS 
manual R-101-53; Warner 
Co. See adv't p. 1609 


Process 


Lewis 


PETROLEUM PROCESSING, October, 1953 





to Fit Petroleum Problems 


WATSON -S7T/LIMAMW SOCKET-WELDING FITTINGS 


J 
t 


Have you discovered the economy and low maintenance cost of an 
all-welded piping system? If so, you are already in line for still further 
advantages from this type of system when you start specifying Watson- 
Stillman Double-diamond FORGED STEEL SOCKET-WELDING 
FITTINGS 


Made on special machines from solid forgings whose material is selected 
for good weldability and in strict accordance with the required 
specifications 


W-S Fittings give you joints stronger than the pipe itself. Deep sockets, 
ease alignment, provide ample come and go for pipe sections, minimize 
field cutting and assembly problems. 


Design of fitting is such that flow is smooth and uninterrupted by 
“icicles” or turbulence at the joint. Available in carbon, stainless and 
chrome-moly alloy steels, 


applications where screw-end fittings are indicated, you can 

ime superior physical and chemical qualities in the steel 
analyses you want by specifying W-S FORGED STFEL SCREW-END 
FITTINGS. Look for the double-diamond trademark Write for 
literature 


SOLD THROUGH LEADING DISTRIBUTORS 


WATSON-STILLMAN FITTINGS DIVISION 
H. K. PORTER COMPANY, INC. 


129 ALDENE RD., ROSELLE, NEW JERSEY 





ADVERTISER'S INDEX 


FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 

ADVERTISED (A-1) Airetool Manufacturing Cs 1560 (G-B) Johns-Manville Corp 


(A-2) Ait Preheater Corp 1489 (G-9) Johnson Gear & Mfg. Co 


IN THIS ISSUE (F-5) Allied Chemical & Dye Corp (H-1) Kaiser Engineers 


General Chemical Div. Inside Back Cov (H-2) Kellogg Co, The M. W 


SEE INSTRUCTIONS (arene Face Pas 


Solva Process D S64 (H-3) Kieley & Mueller, Inc 

37480) (A-3) Aluminum Co. of America (H-4) Koch Engineering Co 
(A-4) American Bitumuls & Asphalt Co. 1568 (H-5) Lummus Co., The 
(A-5) American District Steam Co Inc. 1478 (H-6) McKee & Co. Arthur G 
(A-6) American Flange & Mfg Co 1441 (H-7) Metal Textile Corp 
(A-7) American Locomotive Co 1562, 1563 (H-8) Minneapolis-Honeywell 
(A-8) Anaconda Copper Mining Co 1449 Regulator Co 1477 
(A-9) Annin Co The 1551 (H-9) Mixing Equipment Co 1504 
(B-1) Armour & Co, & Subsidiaries 1487 (j-1) Monsanto Chemical Co 1495 
(B-2) Armstrong Machine Works 1603 (¥-2) National Airoil Burner Co 1605 
(B-3) Askania Regulator Co 1613 (1-3) National Foam System, In 1455 
(B-4) Atlantic Refining Co 1500, 1501 ({-4) National Lead Company 1460 
(B-5) Attapulgus Minerals & Chemicals (1-5) Nicholson & Co., W. H 1604 

Corp 1607 (1-6) Nordstrom Valve Div., Rockwell 
(B-6) “Automatic” Sprinkler Corp Mfg. Co Facing Page 1472, 14 

of America 1596 ({-7) Norton Company 1450, 1451 
(8-7) Babcock & Wilcox Co 1453 (1-8) Oakite Products, Inc 1610 
(BL Baker-Raulang Company 1471 (4.9) Oil Well Supply Co U.S. Steel 1433 
Each advertiser listed > eH Betz, W. H. Al — Facing Page 1465 93) Orbit Valve Co 1576 
in this index has been (C-]) Black, Silvalls & Bryson, Inc 1448 (J-2) Oronite Chemical Co 1593, 1574 
(C2) Blaw-Knox Company 1611 (9.2) Pacific Pumps. Inc 1606 
assigned a code letter + + ican uaa a Gaal teniche 1461 a) Perkin-Elmer Corp 1446 
for use by the reader (C-4) Bowser, In 1609 (J-5) Petro-Chem Development Co., 
ie... Braun & Co, ¢ 1548 Inc Facing Page 1536, 153 
in securing additional > Brown Fintube Co 1871 (1-6) Petroleum Rectifying Co 
information about ad- (C-7) Burling Instrument Co 1605 (J-7) Phillips Petroleum Co 


(C-8) Burrell Corp 1601 (J-8) Pittsburgh Lectrodryer Corp 
vertised products or (N-2) Calumet & Hecla Inc, (J-9) Powell Valves 


services which interest Wolverine Tube Div 1873 (K-1) Pritchard & Co, J. I 
(C-9) Carey Mfg. Co., Philip 1542 (K-2) Procon, Inc 
him. This code letter (D-1) Carpenter Alloy Tube Div (K-3) % Proportioneers, Inc. % 


appears in parenthe- Carpenter Steel Co 1472 Insick 
(D-2) Chapman Valve Mfg Co 1494 (K.-4) Refinery Emzineering Co 
ses to the left of the (p-3 ) Chemical Industries Exposition 1608 (K-5) Refinery Supply Co 


advertiser's name. (D-4) Chicago Bridge & Iron (K-6) Ridge Tool Co., The 

Co Facing Page 1437 (K-7) Rockwell Co, W. §S 
(D-5) Cities Service Co 1470 (1-6) Rockwell Mfg. Co., Nordstrom 
(D-6) Continental Supply Co 1566 Valve Div Facing Page 1472, 14 
e (D-7) Cooper-Bessemer Corp, The 1615 (K-8) Ronningen Mfg. Co 1613 
(D-8) Crane Co 1444 (K-9) Rust-Oleum Corp 1561 
(D-9) Davison Chemical Corp 1552 (L-1]) Selas Corp. of America 1474 

(€.7) Dean Hill Pump Co 1491 (L-2) Sellers Injector Corp 1609 

Circle the code letter Hatt DuPont de Nemours & ¢ Tnx (L-3) Smith Corp A. O 2. 1493 
on the “Advertised | a | Facing Page 1448, 1449, 1554 (L-4) Solvay Process Div., Allied 


Product Inquiry” card (E.3) Durametallic Corp 1608 Chemical & Dye Corp 1564 


(E-4) Eastern Industries, Inc 1492 (L-5) Stone & Webster Engineering ¢ 1496 

(on the page opposite) (E-5) Electric Auto-Lite 1604 (L-6) Taylor Instruments Co 1458 
h (E-6) Eniay Co., Inc 1438 (L-7) Taylor-Wharton Iron & Steel Co 1490 

whic corresponds to (E-7)} Ethy! Corporation (L-8) Tretolite Company 1589 

that assigned the ad- Facing Inside Front Cover (L-9) Union Asbestos & Rubber Co. 144%, 1472 

Filtrol Cor 1480 -]) Union Carbide & Carbon Corp 
vertiser about whose ° (M-1 
product you want fur- 


ther information. 





Fischer & Porter Co acing 1464 Haynes-Stellite Co 146 
Floridin 1612 (M-~2) United States Steel Corp 1478 
Fluor Corp Ltd The 1481 (1-9) ¢ S. Steel, Oil Well Supply Co 1433 
Gas Atmospheres, Inc 1490 (M-3) 1 S. Stoneware Co 1488 


General American Transp (M-4) Universal Oi! Products 
Corp 1434, 1595 Co 1462, 1463, 1598 
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Creneral Chemical Div Allied (M-5) Vapor Recovery Systems Co 1494 
Chemical & Dye Corp. Inside Back ¢ . $ 

(M-6) Wallace & Tiernan Products In 160 
(M-7) Warner Lewis Co 1609 
(M-8) Warren Petroleum Corp 1467 
(M-9) Watson-Stillman Fittings D 


Fill in your name, title, 
company and mailing 
address and mail the 
card ...no postage is 
required. 
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Graver Water Conditioning Co 
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Hetherington & Berner ‘ (N-2) Wolverine Tube Div., Calumet 
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The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 
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WHAT'S NEW ... 


Explosion-proof Mixer for Labs 
Will Handle up to 50 Gallons 


of hazardous fluids 
by Underwriters’ Laboratories for 
Class I, Group D, and Class I, 
Groups EF, F, and G services, it ts 
said to be the only electric laboratory 
mixer designed for these classes. It 
will handle fluids in 
quantities up to 50 gal. and lesser vol 
umes of high-viscosity fluids. Mixer 
clamps on the rim of any vessel, or it 


Approved 


low-viscosity 


may be clamped to a separate support 
A universal ball joint with screw-type 
locking clamp permits adjustment to 


any desired angle. Mixer weighs 22 





For More Information 


Use one of the attached re 
qe cards to request addition 

al details or literature on any 
items reviewed in “What's New!” 
Just circle the numbers corre 
sponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
rest of the card and drop it in 
the mail. No postage is required 
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lbs. The 1/20 hp., totally-enclosed 
motor turns the shaft at a constant 
speed of 1750 rpm., and operates on 
110-volt, 60-cycle, single phase A.C 
Motor shaft is suspended on sealed 
ball bearings; with a third sealed ball 
bearing to support the tube holding 
the mixer shaft. For replacement ot 
change of shafts, a chuck connects 
the shaft to the drive tube. Tube, 
chuck, shaft, and propellors of the 
Model XP are available in’ various 
metals and alloys. Mixing Equipment 
co.. me, 35 hae Read Blvd 
Rochester 11, N. Y. 


Circle No. 1 on Reply Card 


Miniature Integrator-Indicator 
Utilizes Full-size Mechanism 


and a standard 5-digit counter 
It is one of the series of * 
miniature 
marily for use in graphic panels. The 
device, measuring 6 X 6 X 14% In., 


Ratographic 
instruments designed = pri 


indicates instantaneous rate and con 
tinuously integrates the measured 
variable. Flow rate of the measured 
fluid is sensed and totaled every 2.5 
secs. This allows varying flows to be 
totalized to accuracies within Io of 
full scale. Further, it makes the total 
iver responsive enough to take tull 
advantage of the sensitivity of flow 
rate meters. Totalizing mechanism ts 
oil-immersed for permanent clean 
ness, lubrication, and freedom from 
wear and corrosion. Indication is on a 
vertical strip by a pointer attached to 
the integrator calibration cam. Pneu 
matic receiver operates at signal pres 
sures from 3 to 15 psig. A heavy duty 
100 rpm. synchronous motor estab 
lishes the timing base for the integra 
tor, its low speed eliminating delicat 
high-speed gear trains. The unit may 
be combined with an impulse-typ« 
counter to operate shut-off or other 
end point control devices after a cer 
tain flow has been measured 
& Porter Co., 15 
Hatboro, Penna 


Fischer 


Jacksonville Rd., 


Circle No. 2 on Reply Card 


New Line of Lubricated Plug 
Valves Now Made Available 


by old line manutacturer. In 
semi-steel and steel construction, the 
Powell valves are all wrench-operated 
and require only a quarter turn to 
open or close. Lubricant grooves sur 
round each port to provide a positive 
seal. In an open position, seating sur 
faces are not exposed. The valves are 
furnished with bolted 
vlands. Semi-steel units are available 
for 175 and 200 Ib. W.0.G.; carbon 
steel for 150 and 300 Ibs. W.P. The 
Wm. Powell Co., 2525 Spring Grove 
Ave., Cincinnati 22, Ohio 


Circle No. 3 on Reply Card 


screwed ot 


Oxygen Recording Equipment 
Has Quick Initial Response 

of trom 8 to 12 seconds, with 
90% of final reading in 35 seconds 


Calibrated accuracy of 0.15 oxygen 
against standard gas mixtures can be 
adjusted in the unit by means of 
recorder-dial rheostats to any plant 
Standard 


a sensitivity of 


This accuracy, coupled with 
better than 0.05% 
oxygen, is said to provide the user 
with reliable and responsive data for 
precise analysis of plant or process 
Stability of better than 
inherent in the 
double-bridge, null-balance measure 
ment 


operation 
O.15% oxygen 1s 
Effects of changes in ambient 
or sample temperature and pressure 
are canceled out. No tank samples 
are needed, calibration ts 
Development of 
fully automatic gas clean equipment 
for the sampling 
maintenance 


since 


checked against au 


reduced 
requirements, it iS 
stated, and the design has eliminated 
filters wherever possible Leeds & 
Northrup Co 4934 Ave., 
Philadelphia 44, Pa 


Circle No. 4 on Reply Card 


system 


Stenton 
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What's New 





Valves Added to Line of Plastic Pipe 


Needle and globe valves made of an 
unplasticized polyvinyl-chloride have 
been made available for use with the 
“Boltaron” 
furnished in 


line of pipe and fittings, 
standard IPS 
m4 *,4,%,1,1%,1% 


The material, Boltaron 6200, 


and are 
sizes of Vs, 
and 2 in 


is said to have high chemical resist- 
ance to organic and inorganic acids, 
alkalies, and alcohols. Specific infor- 
mation is available from the manufac- 
turer. H. N. Hartwell and Son, inc., 
Boston, Mass 


Circle No. 5 on Reply Card 





New Oxidation Test Apparatus 
Designed for Many Oil Products 

. including automotive and air- 
craft, steam turbine, and electric trans- 
former oils. It will meet the specifica- 
tions for apparatus of five accepted 
Standard oxidation tests, it is said. 
These tests are: ASTM 1-943, ASTM 
D-670, the von Fuchs test, the Kop- 
pers Co. Method C-50 A revised, the 
Indiana oxidation test, and the British 
Air Ministry modification of that test. 
It may also be used in any other test 
requiring contact between and oil at 
a constant temperature, and a metered 


1586 


volume of air or oxygen. Individual 
micro rotameters meter air or oxygen 
to each test cell. Temperature regula- 
tion is by electronic relay and thermo- 
regulator. Complete unit has eight 
glass test cells, and necessary acces- 
sory equipment. Bath capacity is 18 
gal. Thermoregulator is of bimetallic 
type with regulation to +0.1° C. Op- 
eration is on 115 volts, 60 cycle: 
power requirement is 1200 watts. 
Technical Equipment Co., 743 Dwight 
Way, Berkeley 10, Calif. 
Circle No. 6 on Reply Card 


Controlled Volume Pumps Have 
Ranges Down to 3 ml./hour 


. . or as high as 50 gpm. against 
pressures to 20,000 psi. The new 
“CC” Pumps will handle such mate- 
rials as abrasive slurries, suspended 
solids, viscous, and corrosive chemi- 
cals, or light solvents, liquefied gases, 
and liquids at various temperatures. 
Construction is of several materials, 
including brass, nickel, 18-8 stainless 


steel, plastic, Hastelloy, C and B 
Monel, cast iron, or steel, as required 
by the user. Pumps are of the recip- 
rocaling, positive-displacement type, 
equipped with 4%, 42, or % hp. mo- 
tors with speed reducers and an ad- 
justable stroke plunger. Steel check 
balls at the pump end seat positively 
so there is no loss of liquid with each 
stroke of the plunger. CC Pump Mfg. 
Div., Palmyra, N. J. 
Circle No. 7 on Reply Card 


New Wobble-Rod Controlled Air 
Valve Widens Range of Uses 


. of the unit in pneumatic cir- 
cuitry. The lever which opens and 
closes the valve is a hardened rod, so 
swivelled that the free end can move 
vertically, laterally, diagonally, or in 
arcs and circles. Accordingly, the 
valve can be actuated (manually, 
mechanically, or electrically) by any 
type of motion. The internal exhaust 
valve will automatically discharge 
when the valve closes, but can be 
eliminated where desirable to hold air 
line pressures after the valve has done 
its job. Another integral feature is a 
check valve (ahead of the ball-and- 
seat) to prevent backsurge. Body cast- 
ing is designed to permit two valves to 
be assembled into one unit. This can 
provide a common inlet, a common 
outlet, simple series connection, or 
total independence of the two valves. 
Bronze, brass, and stainless steel con- 
struction is used throughout. There 
are no rubber or fiber seats or dia- 
phragms. Mating parts seal without 
gaskets or packing, and are threaded 
together without bolts or flanges. Dis- 
similar metals are used at all friction 
points to prevent galling and reduce 
operating forces. Springs are all of 
the compression type. Range of use- 
fulness of the valve is up to 125 psig. 
Open valve diameter is “4 in. Overall 
dimensions are 3% in. by 5 in. by 
4% in. high. Pantex Mfg. Co., 521 
Roosevelt Ave., Pawtucket, R. I. 
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Pee COKER VOLATILE 
PRODUCTS TO . . 
SEPARATORS FRACTIONATOR Continuous operation 





Broad flexibility of both 
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feed and products 
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a Higher ultimate gasoline 
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McKee Engineering Assures You Correct Plant Design 


M: KEE services assure you a Fluid Coking and construction services are backed by a long, 
plant designed and constructed to obtain successtul record on all types of refining facilities 
4 . 
fullest advantages of this new process. For Fluid Coking. as for all the other refining 


McKee Company's enlarged process engineer processes, you can depe nd on it—McKee Ene 


} 
ing facilities, design, engineering, purchasing neering means Assured Results 


ENG!NEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland |, Ohio. 
Offices: New York e Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd. 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1,Ont. 





What's New! 





New Vacuum Pump Has High 
Speed in Low Pressure Ranges 


ind is chk sizned spe ifically tor 


in large volume dehydration and 
Desiz 
single-stage Oil Eyector 
lype KB-1500, can produce an 
ultimate pressure of 5 x 10° mm. of 


vacuum metallurgical systems 
nuted as the 
Pump 


Hy. while operating against a limiting 
forepressure of 0.5 mm. of Hg., and 
has an air removal rate in excess ol 
3000 cim. The pump can be used on 
systems containing large amounts of 
dust and other impurities because o! 
its wide internal jet clearances. lo 
facilitate installation, the inlet and 
outlet connections have standard 150 
Ib. pipe flanges of 12-in. IPS and 4-in 
IPS respectively. The fully insulated 
boiler is equipped with an electric im 
mersion type heater, Consolidated 
Rochester 3, N. ¥ 
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Vacuum Corp., 


Floating Roof Maintenance 
Eased by Replaceable Hose Drain 


without requiring tank cleaning 
When it is necessary to change a hose, 
the sequence of operations ts as fol 
lows: Lower the oil in the tank to 
about the one-foot level. The flanged 
joint, where the two sections of hose 
are joined, is drawn up to the deck by 
the supplementary chain, 
through the chain manway provided 


control 


1588 


Disconnect the two 
sections of hose and tie a length of 
rope from the deck through the chain 
manway to the end of each section. 
Then, by unbolting the flange connec- 
tion at the deck and sheel, each section 
of hose can be withdrawn. Replace 
the support chain in the new hose. 
Ihe two ropes, which had been at- 


tached to the ends of the hose sec- 


for this purpose 


tions where they were joined together, 
are attached at the same points on the 
replacement hose sections. The two 
new sections can be pulled into place 
by hauling up on these ropes. Secure 
the deck and sheel connections, flange 
the end sections of hose together, at 
tach the control chain and disconnect 
the two ropes. The floating root is 
then ready to go back into service 
General American Transportation Co., 
(Chicago, Ill 
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Magnetic Memory-Digitizer 
Speeds Up Handling of Data 


by eliminating the need tor 
alternating measurement and sampling 
cycles. Designed originally for use in 
aircratt and mussile testing, it is ex 
pected to find wide applications in 
industrial and business fields. The 
techniques established in the develop 
ment of the reversing decades, shitt 
registers, card punch translators, and 
other units have promise in these 
fields. An important element in the 
data reduction process is the digital 
magnetic-tape handler which is used 
High 
control of tape 
Starts and stops permit recording of 
data trom all tour channels at high 
rates and playback at the slower 
speeds required to accumulate the in 
formation on tabulating cards, or tor 
insertion into electronic 
Individual 


as the basic recording medium 


speed and precise 


computers 


components or complete 


systems are now available to provide 
sampling rates to 100,sec., and these 
may be combined with existing or pro- 
posed methods punched 
cards, direct data printers, or mag 
netic tape recorders. Potter Instru 
ment Co., Inc., 115 Cutter Mill Rd. 
CGireat Neck, N. Y 
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New Lubrication System Will 
Reach as Many as 36 Locations 


with minute quantities of lubri 
cant, regardless of the differences in 
pressures required. The “Lo-Flo” Lu 
bricator is available in 18 or 36-feed 
models, with or without group regula 
tion of feeds. Flow rate per feed 
ranges from 2.3 cu. in./ hr. to less than 
| cu. in. per 700 hrs. A wide variety 
of lubricants can be used, ranging 
trom light oils to light grease at 60° I 
Outlets can be manifolded internally 
to increase flow to selected bearings, 
and the unit can be used with separate 
or integral reservoir. Lo-Flo is avail 
able with a number of drives, includ 


ing rotary shaft, built-in ratchet, sole 


noid and pressure pulsation of liquids 


or gases, all provided in several gear 
ratios. For larger systems, a number 
of remoted-located lubricators can be 
driven and supplied from a convenient 
central station. The unit is self-lubri 
cated and self-priming. With 500 psi 
working pressure and 1000 psi. relief, 
there is sufficient pressure to overcome 
line blocks. Nathan Mfg Corp., 416 
East 106th St., New York 29, N. Y, 
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Glitsch CAN FABRICATE TO 
YOUR SPECIFICATIONS 


GLITSCH “TRUSS-TYPE” lightweight trays, simple and adaptable in design, 

can be utilized for any process requirement with respect to tray size, process 

layout, type of flow, type and shape of downcomer, weirs, wells, and size and 

shape bubble caps as well as a suitable corrosion resistant material. Process 

engineers are not bound to standardized patterns. In collaboration with 
GLITSCH engineers, customers’ management and engineering 
staffs can effect definite savings in initial designing while 
planning exact fabricated features desired. 


oo 


ad} ee | i 


TYPICAL SETON SWAGED PULL UP BOLTor STUD WEDGE QUARTER 
OPEN or CLOSED RISER RISER RISER HOLD DOWN HOLD DOWN TURN CAP 


«22229 Cap and Riser Assembly Designs 





Dies are available for 279 different cap and riser assemblies. 
Bubble cap styles can be furnished in a wide range of slots. Hold 
down styles simplify clean-outs, reduce “off-stream” time to a 


minimum. 


Cliech Source 


World-wide service in initial planning, designing and fabrication 
of towers and internal equipment based on specific customer 
requirements, engineering surveys cf existing facilities and cost 
analyses are promptly available. 


, Litsch 
tgel “TRUSS -TYPE” Ge 4 SC; SALES OFFICES: oe 
4 Bubble Trays, Towers Fritz W. GLITSCH & SONS, INC. NEW YORK CHICAGO “ 


q and other Petroleum P.O. Box 6227 CLEVELAND TULSA 


Refinery, Chemical and DALLAS 2, TEXAS F 
industrial Equipment HOUSTON LOS ANGELES” 





Contypbllied 





A ; , 
=a 7 


ospheres 


Atmospheric control is not new. It was 
first achieved by wise old Mother Nature 
who saw in this ability untold possibilities. 


The modern chemist, bottler, manufac- 
turer, metallurgist, or food packer knows 
of the many advantages of controlling the 
atmosphere. He uses such control to pre- 
vent explosions or plugged paint lines, to 
get fizz into soft drinks and to make dry 
ice, to achieve perfect welding and heat 
treating of metals, to keep foods fresh, 
and in hundreds of other ways. 


Modern gas generation equipment has 
made it possible for even the small user 
to generate his own special gas—nitrogen, 
carbon dioxide, annealing, inert, etc. — at 
tremendous savings. So, if your business 
requires atmospheric control or special 
gases you'd be wise to get the last word 
in this equipment. It's available simply by 
dropping a card to Gas Atmospheres, Inc., 
outlining your particular problem. 


Gas Atmospheres, Inc., builds a complete line of con- 
trolled atmosphere equipment including Inert, Annealing, 
Reducing, Nitrogen and Carbon Dioxide Generotors; 
Refrigerant and Dessicant Dryers, and Gas Purification 
equipment 
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Dry Mixer Permits Study of a 
Wide Range of Blend Problems 


; in research and development, 
or control work in the laboratory. The 
new Type “L-P” Dry Blender provides 
means tor investigating: effects of 
changes in blending times; effects of 
changes tn consistency of raw mate 
rials; density differences; effects of 
particle size and shape; and many 
other typical mixing factors. With a 
diameter of 12 in., it has a gross ca 
pacity of O.S cu. ft. and a batch o1 
working capacity of 0.31 cu. ft. It will 
handle materials weighing up to 100 
lbs./cu. ft. Patterson Foundry & Ma 
chine Co., East Liverpool, Ohio 
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Convex Scale Raises Visibility 
Range of Liquid Level Gage 


. to full 180° permitting reading 
of liquid level from anywhere in the 
control room from which the gage 
cover can be seen. Markings are di- 
rectly on the convex face and indica 
tor goes clear around the convex sur- 
face of the new model of the “Tru- 
scale.” Accuracy 1s 0.5 of scale 
reading. Compensated manometric 
gage meets new interpretation of the 
boiler code for WSP of 900 psi. or 
higher. There are no stuffing boxes. 
Models are available for any pressure 
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Which of these metals will 


solve your 
High-Temperature 
problem? 


Even the INCO Nickel Alloys may not provide a pat answer 

to that question, for strange reactions can take place 

when metals are exposed to high temperature corrosion, 
When INCO’s High Temperature Engineers do not have 

a known solution to your particular problem in all 

their amassed research information, they work with you 

to find it by testing the comparative durability of 

metals and alloys under your actual operating conditions, 


ume | © THE INTERNATIONAL NICKEL COMPANY, INC. 

First step is to write for this woRek sneer 67 Wail Street, New York 5, N. Y. 
work sheet so that you a Please send me the High Temperature Work Sheet so that | may 
can turn your problem over to eg ey 


INCO’s High Temperature 


Engineering Service 


outline my problem to you PP-10-53 


Name 


Address 


* City - State 


C2 ‘ vy , 1 SR. 
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SOLV 


OUR MIXING 


PROBUS 


(To « 


we 


A tremendous variety of 

fluid mixing needs are 

ably handled. by the com- 

Series C plete line of Eastern Mixers. 

ite Catecing Sate Size and power of mixers 
are flexible to help solve 
your problems. For com- 
plete information and 
ia eceaen hel engineering data, write for 
Eastern Fluid Mixing Cata- 

logs. Eastern engineers are 

always available to work 


out your complex mixing 


problems with you 


Model VB-WT 
Turbine Mixer 


Series A 
Side Entering Mixer 


INDUSTRIES, INC. 


Dept. F, Regent St., Norwalk, Conn. 


htain more data on advertised products see page 1884) 





What’s New! 





and range. Light and horn alarm sig- 
nals, as well as Truscale Repeaters for 
repeating gage reading at auxiliary 
points, are available. Jerguson Gage & 
Valve Co., 80 Fellsway, Somerville 
45, Mass 
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Special Insert Permits Joint of 
Plastic Tubing & Metal Fittings 


to be made in a matter of 
seconds. Illustration shows a “semi- 
exploded” view of the three elements 
involved in a connection, with the new 
Swagelok Insert” in the middle. The 
insert is placed in the end of the 
tubing, a finger-tight Swagelok Tube 
Fitting is placed over the end and the 
nut tightened with an ordinary wrench 
Ihe new inserts, available in any 
metal, protect the tube fittings against 
cold flow in the plastic and support 
the inside dimension of the plastic 
tubing while the torque-free fitting 
grips and seals the outside dimension 
Resistance to chemical action and 
oxidation, non-contaminability, visi 
bility, and extreme flexibility of Tygon 
plastic tubing—when used in conjunc 
tion with the Swagelok inserts and 
fittings—make the combination help- 
ful and useful in laboratory service. 
Ordinarily, the more rigid plastic tub- 
ings do not require an insert. Craw- 
ford Fitting Co., 884 East 140th St., 
Cleveland 10, Ohio. 
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With NEW 


Sell a better 
Furnace Oil 
Eliminate 
“water” problem 


- 
4 


balance by using mor 


Dispersant FO is a new anti-gumming, rust-inhibit- 
ing additive that greatly reduces, even eliminates. 
deposits and screen clogging in home heating units 
and storave tanks. Your product with FO will offer 
dealers many competitive advantages and greatly 
reduce their number of costly service calls due to 
clogged filter screens and nozzles. 

“Water” is alway s the big problem for the distribu- 
tor, dealer and home user. The active ingredient in 
FO isan entirely new chemical, developed espec ialls 
for use in furnace oils. NEW DISPERSANT FO 
DOES NOT EMULSIFY WATER WITH BURNER 
OIL. It will settle the water out of burner oils in 
short order to provide a “dry” fuel 

Furnace oil with FO has exceptional rust-proofing 
properties. Steel and iron surfaces in contact with 
the oil are made corrosion resistant. 


For complete product data and samples, 
write or phone the nearest Oronite office 


ITE CHEMICAL COMPANY 
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Improve refinery be Ih 


ispersant 





This new additive improves stability and permits 
the blending of higher percentages of cat-eracked 
stocks without additional gum formation. It) im- 
proves refinery balance, and you can cut costs by 
reducing the severity of acid treating of your eat- 
cracked heating stocks, 

Phe stabilizing action and rust-inhibiting quality 
of Dispersant FO are obtained at very low dosages. 
Usually added in the ratio of | pint per 1000 gallons 
of oil stock, at any temperature, priot lo shipment 
by tanker, pipe line or truck. 





ORONITE 


CHEMICAL 
COMPANY 
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' Now Vinee ‘ offers 


a new Remote Reading 
ELECTRONIC TANK GAUGE 
RECEIVER... 














FIGURE NO. 8800 SERIES 


-.. for 36-foot Range Tanks 


and Smaller 


SPECIAL DESIGN—This new “Varec” ReceIver has the many advan- 
tages of our larger range RECEIVERS, but is especially 
designed for tanks not exceeding 36 feet in height. 

INCREASED EFFICIENCY — Reduces operation costs and increases plant 
efficiency. Provides accuracy, unusual speed, sensitivity. 

EASY READING — Allows larger increments on foot-reading scale, per- 
mitting easy reading. 

FLEXIBLE INSTALLATION — Designed in Standard, Relay or “On 
Gauge” types in cabinet or panel styles and can be used 
with electronic alarms or controls. 

CHOICE OF CALIBRATION 


desired. 


REASONABLE UNIT COST—With all its attractive features, this Figure 
Number 8800 Series RECEIVER has a very reasonable 
first cost. 


English, Metric or special calibration as 


Get all the details and illustrations in Bulletin CP-3004, 
just off the press. 


THE VAPOR RECOVERY SYSTEMS COMPANY 
COMPTON, CALIFORNIA, U.S.A. 

Cable Address; VAREC COMPTON USA (All Codes) 

New York + Boston + Pittsburgh + Chicago + Detroit + St. Louis 


Houston + Tulsa + Minneapolis « Los Angeles + San Francisco + Seattle 


MAIL COUPON NOW FOR, NEW BULLETIN CP-3004: 


THE VAPOR RECOVERY SYSTEMS COMPANY 
2820 N. Alamedeo Street, P.O. Box 231 
Compton, California, U.S.A 


Compony Nome —— 





Neme___ 


St. end No. 


——— a 


— Sitzend Steve — as. 


—_——————— oo ae ee ee ewe ae 
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Continuous Ink Supply Is a 
Feature of New Meter Pen 


. designed for use on American 
Meter Co. or other makes of 
ing instruments. It is said to permit 
operation for periods up to a year 
with only one filling and virtually no 
attention. Pulsating flow, rapid pen 
movement, and atmospheric fluctua- 
tions are claimed to have no effect on 
ink flow, and the chances for errors 
through unrecorded intervals are 
eliminated. Pens are stainless steel, 
and non-clogging. Ink flows by capil- 
lary fed upward through a flexible 
plastic tube connected to a half-ounce 
reservoir. This suspended 
inside the instrument case, protects the 
ink from dust and atmospheric con- 
tamination. The “Cannon” Meter Pen 
can be mounted on installed instru- 
ments and available in various 
types for all standard recorders. Com- 
plete kits for field installation 
available, or new 
equipped with the 
American Meter Co. 


Circle No. 16 on Reply Card 


record- 


reservoir, 


are 


are 
can be 
Pens 
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Optical Unit Permits Inspection 
Of Hard-To-Reach Locations 


with five-power magnification. 
The “Inspecto-Scope” comprises two 
main parts; an eye-piece housing the 
optical system set at 45° from the end- 
tube; and the end tube, equipped with 
a midget bulb, bulb protector, mirror, 
switch, battery cable, and poles. The 
object or surface to be inspected visu- 
ally is illuminated, and the image re- 
flected back to the eye-piece. The end- 
tube revolves 360°, which allows 
inspection of all inside surfaces or 





sides of an object without changing 
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GUIDES TO GASHOLDER PLANNING 





"Sore thumb’ gas works hurt community relations . . . 














How about a good-looking gasholder?”’ 


compact Wiggin Ga holder 


lhe only truly 


vhen word pread that The 1 mnoof a handsome 
oblem to eve led 


ed in their neighbor olver , 
holder the Wi 


erstructure with ng modem wa 


values kidding cient and economical but due to it ial pli il 
ton eliminate unsightl 


vorks as a new 


iland self iligning pa 


looking. Dry fabric s« 
jiiire lo othe in of i holder be 


n community exterior mechanisn ] 
complete facet write Ger 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities 


135 South LaSalle Street * Chicago 90, Illinois 





What's New! 





position of the eve piece Construc 
tion is all-metal except for a plastic 
eye-cap: exposed metal parts are 
nickel-plated. Overall length of the 
device 1s 17 in.: end-tube only is 12 in 
Bulb is powered by standard 1.5 volt 
dry battery. Overall weight, including 

hardwood carrying and storage case 
is 54 Ibs instrument only weighs 
l'4 Ibs. Badger Sales Co., Inc 2251 


West Pico Blvd., Los Angeles 6, Calit 
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Device Extends Ultracentrifuge 
Analysis Range Downward 


in the macromolecular region 
from molecular weights of about 10,- 
000 to about 500. “Spinco Synthetic 
Boundary Ultracentrituge Cell” ts 
designed to permit measuring the 
sedimentation constant of a slow com 
ponent in the presence of a fast com 
ponent. Principle of operation depends 
on layering of one solution, the super 


When it comes to the planning of fire protection for your plant or 


business, there's considerably more to be viewed than the price. Of course, 


will t to be fully informed on the economics of protecting your 
rtant to know that the method of protection 

is ties dl cai eee natant over the mixture under study, 

:, thus producing a boundary away trom 

Ic is for that reason that through the years we have not limited ourselves the meniscus. Or, in the case of two 

to the design and installation of only certain types of protection. Like you components, layering a solution con 
we study the economic factors involved. Then, following a thorough inves- taining only the fast component over a 
tigation of all elements of your overall fire safety problem, we design, manu mixture of the fast and slow mediums 
facture and install che type of protection be t by tet for maximum safety. It's This procedure artificially creates a 
Automatic” FIRE PROTECTION for you the finest avail boundary of the slow component in 

able 1y price’ the presence of the fast one, and 
measurements of the movement of this 
boundary are made by conventiona! 


cet optical methods Cell resembles 
ge ’ - standard analytical ultracentrifuge 
c: unit having quartz windows supported 
5 Me Vos Y A by sectoral end pieces, secured by 

Li ALLL lm mat screw-ring into 


a cylindrical housing 

In the wall of the housing, however 
is cut a circular hole which, when 
the cell is assembled, is aligned with 
CORPORATION OF AMERICA an Opening in the sectoral center piece 
YOUNGSTOWN, OHIO of the cell in place of the small filling 

Offices in principal cities of hole normally located at this point. 
Pe Ee ey ee \ ‘*-in. diameter stainless-steel cup 

with i-in. diameter hole in its base 
near the periphery, is supported in 
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This diffuser-type valve 
gives Type M Turbine 
extra steam efficiency 


This Westinghouse engineered diffuser is the key to 
achieving highest possible steam efficiency and accu- 
rate steam Control in multi-valve turbines. The unique, 
long-diffuser design produces the lower pressure-drop 
effect of oversized valves. It does this by actually ac 
complishing a steam pressure recovery after the steam 
passes the valve seat. This pressure recovery means 


higher efficiency—more production per pound of steam. 


Smoother steam flow is attained by the specially 
contoured valve head. Using steam vortex action, it 
centers precisely regardless of load, temperature or 
pressure variations. Result- minimum wearotvalvesand 


guides—long-term reliability and low maintenance 


These unusual design refinements which make such 
an efficient governing valve system possible can only 
come from a 50-year record of experience on turbines 
from 1 hp to the largest made. They are typical of the 
many Westinghouse improvements which have been 
combined with time-proved principles to bring indus- 
try its most flexible and modern line of general- 
purpose turbines. Get the full Westinghouse story first 
—to be sure your new or replacement steam drive has 
all the possible advantages for your particular oper- 
ation. Call your local Westinghouse office or write 
Westinghouse Electric Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. 1.50559 


TYPE M GENERAL- 
PURPOSE TURBINE 
One of the many Type M appli- 
cations, coupled to a reduction 
gear for industrial drive. It is 
a multi-stage, multi-valve 
type with ratings from 1000 to 
10,000 hp and 1000 to 7500 
rpm. Most advanced of all 
general-purpose turbines, it can be combined with a complete 


line of accessory equipment for every operating requirement, 


Turbines for every 
industrial use 


you can 6 SURE...i¢ irs 
Westinghouse > 
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IS COSTING YOU 


TIME .a»,pMONEY 


YOU CAN SAVE BOTH WITH 


THIS NEW UOP CORROSION INHIBITOR — 
WHICH IS SPECIALLY FORMULATED 
FOR THE PETROLEUM REFINER 


PREVENTS 


COSTLY METAL LOSS AND 
EXCESSIVE MAINTENANCE DUE TO 


IN CONDENSERS, TANKS, 
FRACTIONATORS, LINES AND EXCHANGERS 


Let UOP engineers design and service 
a UNICOR system for your protection. 


write for samples and literature. 


PRODUCTS DEPARTMENT 


UNIVERSAL OIL PRODUCTS COMPANY 
30 ALGONQUIN ROAD DES PLAINES, ILL., U.S.A. 
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ning by the shoulders on either 
side of the sectoral opening. In use, 
the bottom solution is placed in the 
sectoral cell. The cup is then put in 
place with the pinhole resting against 
a rubber valve, which seals the cup, 
and filled with the solution to be lay- 
ered on top A rubber gasket fits 
under the cover and seals the assembly. 


this ope 


During acceleration of the rotor, the 
rubber valve is opened under influence 
of the centrifugal field and the liquid 
in the cup drains slowly through the 
pinhole until it has all been layered 
over the solution in the sectoral part 
of the cell. In this way the boundary 
is created synthetically and at a re- 
producible speed in the rotating cell. 
Phis technique is said to permit for- 
mation of sharp boundaries in the 
presence of appreciable diffusion, 
which in a conventional cell would 
prevent boundary formation. Special 
ized Instruments Corp., 623 O'Neill 
Ave., Belmont, Calif. 
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Vacuum Gage Monitors Five 
Positions in a Single System 


. using a switching unit and a 
single gage. Plants or laboratories can 
establish permanent multiple point 
monitoring for measurements in the 
low micron range. Practical for widely 
separated indications because the cali- 
bration is not affected by length of 
cable from indicator to gage tubes, 
the instrument makes possible con- 
tinuous readings without affecting sys- 
tem pressure. Range of the gage is 
1-1000 microns Hg. It has noble metal 
thermocouples and nickel plated gage 
tubes affording freedom from _ out- 
gassing, system contamination, and 
corrosion. Calibration of gage tubes is 
not affected by exposure to atmos- 
pheric pressure or change in ambient 
temperature 
eliminate the need for adjustments 
when switching. Hastings Instrument 
Co., Inc., Hampton, Va 
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Matched gage _ tubes 
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a valve that never blows its top 


All K & M diaphragm Control Valves have a drawn steel dia- 
phragm casing able to withstand extreme heat, impact, pressure and 
shock . . . and a cast steel open yoke that retains its strength when 
the heat is on. When something goes wrong, the difference between 
safety and danger might very well be this all steel construction. 

Further, consider the everyday advantages of the all steel K & M 
construction: One man can move the smaller size valves without hoists, 
for the K & M steel topworks weighs only half as much as other top- 
works of equal size. The open yoke, provided in cast steel by only 
K & M, assures accessibility and completely eliminates any possible 
accumulation of gas, vapor or condensate. 


Ww 


\\ 
2 


More linear . . . more accurate . . . more responsive 
The K & M molded neoprene diaphragm provides a large effective 
area which is constant throughout the long stem travel. Thus, K & M 
Diaphragm Motors provide maximum linearity in stem movement 
and virtually the highest power tactor available. Operating with 
high capacity, low turbulence K & M valve bodies, these motors mean 
more accurate, more responsive flow regulation. 


\_\ 


For Complete Automatic Control 
Valve Data: Write for your copy 
of the new K & M Valve Engineer- 
ing Date Catalog, Bulletin CV53. 
Also Available ... New Valve Size 
Calculator with Low Flow Data. 


/ 


diaphragm control valves KIELEY & MUELLER, INC. 


rr 

ra 
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ly 
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Valve Makers : 64 Genung Street 
Since 1879 oe Middletown, New York 
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J-M BLAZECRETE 
speeds refractory repairs... 


That’s why it pays you to use this 
hydraulic setting refractory for temperatures to 3000F 


REPAIR old refractory linings—or 
build new ones—quickly and eco- 
nomically with Blazecrete*. For trow- 
eling, just mix Blazecrete with water 
as you'd mix ordinary concrete... 
then slap-trowel it in place. 


When gunned, it adheres readily 
with a minimum of rebound loss. 
Fither way, Blazecrete goes on fast 

without laborious ramming or 
tamping. And Blazecrete linings last. 


Three 


Blavecrete are available. All harden 


types of hydraulic-setting 


on air curing, do not require prefir 
ng. They are furnished as a dry mix 
can be stored safely for use as 
needed 
3X BLAZECRETE—For temperatures 
through 4000F. Unusually effective for 
heavy patching, especially where brick- 
work is spalled or deeply eroded. Excel 
lent for forge furnace linings, lime kilns, 


Phew Pet. of 


Whether you gun it... 


or slap-trowel ‘. 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—Por tem- 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze- 
crete and L. W. Blazecrete 


L. W. BLAZECRETE— For temperatures 
through 2000F. An insulating refractory 
light in weight, low in thermal con- 
ductivity. Adaptable and economical tor 
many other applications 


Send for Brochure RC-28A on Blaze- 
crete and its Companion material, Fire- 
crete* the hydraulic setting castable 
refractory for making 
special shapes and lin- 
ings. Write Johns- 
Manville, Box 60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


i 


/ 


Johns-Manville BLAZECRETE 





BUILDS BETTER REFRACTORY LININGS 
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What's New! 





~ 





Portable Foam Tower Can Be 
Raised by Hydraulic Action 


to full height in a matter of 
seconds. “National” hydraulic foam 
tower can be handled with less men. 
Hydraulic action, which can be ap- 
plied at a safe distance from the fire, 
elevates the unit to a point above the 
upper edge of the tank wall. Pressure 
is then released at the controlling 
locatian and the tower descends until 
the gooseneck is hooked over the 
edge. Foam is discharged against the 
inside tank wall, flowing down across 
the burning surface. Compact con 
struction of the unit not only allows 
easy handling and storage, but also 
permits tower erection in congested 
ireas. Once set up, a _ scissors-type 
frame prevents the tower from mov 
ing, except toward the tank itself 
Units may be used with either the 
manufacturer’s Aer-O-Foam or chemi 
cal foam systems. National Foam Sys 
tem, Inc., West Chester, Penna. 


Circle No. 20 on Reply Card 


Five-Bolt Line Blind Valve Is 
Built for Larger Pipe Lines 


in the 18-in. size. It has an 
ASA rating of 150 Ib. for working 
pressures up to 230 Ib. Neck of the 
spectacle plate is suspended on the 
top bolt so it can be revolved in either 
direction when opening or blinding 
the line. The two side bolts swing out, 
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Cancer BURRELL "For Scientists Everywhere” 


strikes GAS ANALYSIS 


one in SOLUTIONS 
iNT: 


Strike back 


By saving lives, by eas- 
ng pain, by improving 
services to cancer pa- 
tients, by supporting Burrell modern reagents and auxiliary solutions are recom- 


mended as standard, to be used with all types of gas analysis 
equipment. Solutions are fresh, uniform and of superior quality. 


research that will find 
the final answers to 


FAST COSORBENT « for Carbon Monoxide. Active and accu 
COMCET wc 


rate. Forms stable compound. Requires few passes 
CAT. NO. 39-720—8 oz. 5.00 Cc f 1254.00 
ABSORBING CAT. NO. 39-721—3 oz. 2.65 face pe 12—27.00 
Phat is how er dollars REAGENTS COSORBENT POWDER for Carbon Monxoide 


strike back at cancer handle 
a CAT. NO. 39-725—vial 3.00 .. Case of 12 vials—33.00 


Fasier to 


when you give them to LUSORBENT © for Hluminants. No vapor pressure. Non 


corrosive to rubber connections 
CAT. NO. 39-715—8 oz. 3.50 Case of 12—37.80 
CAT. NO. 39-716—3 oz. 2.00 Case of 1221.00 


the American Cancer 


Socie ty. 
; OXSORBENT for Oxygen. Fas 

Hreaks sharpl saturation point 

Send your gift today by : oe , CAT. NO. 39-710—8 o2. 5.00 Case of 12—54.00 
, ’ - , 2 CAT. NO. 39-711—3 ox. 2.65 Case of 12—27.00 


clean and accurate 


mailing it to “Cancer OISORBENT @ for Carbon Dioxide. Crystal clear potas 


sium hydroxide solution. Accurate and fast 

: CAT. NO. 39-730—16 oz. 2.75 Case of 12—27.00 
, CAT. NO. 39-731—3 ox. 1.50 Case of 12—14.40 
Office. 


care of your local post 


sdemark Registered US. Patent Office 


Give | cin tn, 
to conquer SPECIFICS FOR HYDROCARBONS 


SORBENT "A" @©—For toral olen 


butene and pentenes 


cancer CAT. NO. 39-741—8 oz. 4.00 Case of 12—42.00 


SORBENT “B" @©—For selective absorpuon of 
Takes up I-butene and 2-butene slow! 
CAT. MO. 39-742—8 ox. 2.25 Case of 12—24.00 


ethene propene 


iso-butene 


SORBENT "C" © — lor propene burtenes 
Will absorb ethene slow! 


CAT. NO. 39-743---8 ot. 2.25 Case of 12-—-24.00 


ind pentenes 


SORBENT "BD" © —-bor acetylenes and higher members of 


the acetylene serie 


CAT. NO. 34-744—8 ox. 5.00 Cese of 12-—-54.00 
Prices listed are F.O.B. Pittsburgh, Pa 
For additional listings ask for Bulletin No. 427 


American BURRELL CORPORATION 

2 Manufacturers and Distributors of 
Cancer Society SCIEN TINIE IPPAR me Sand! oon 1 ORY CHEMICALS 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania 
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INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 
s 


rega rdle 
source. Chip 
helps rec 

Proce 
Water. 


SS . . 
) CO0ling 


& TIERNAN 


COMPANY, 


INC. 


What's New! 








thereby making it unnecessary to re- 
move any bolts when reversing the 
spectacle plate. Easily operated by one 
man, the five bolts on this 18-in. mod- 
el are quickly spread and tightened, 
even in close-coupled, compact mani- 
folds. The bar-operated bolts elimi- 
nate wedges, hammers, and wrenches 
needed for spreading conventional 
flanges, and they eliminate the fire 
hazard of sparking. Constructed regu- 
larly of carbon steel, the new valves 
can be made of other materials for 
special requirements. Standard pack- 
ings are Hycar, a synthetic rubber, 
which will perform. satisfactorily in 
most services where the temperature 
is not too high. Other packing mate- 
rials can be obtained for specific re- 
quirements. Hamer Oil Tool Co., 
Long Beach 6, Calif. 


Circle No. 21 on Reply Card 


Trade Literature 


“Automatic” Factories 

. considered as a coming reality 
by the president of an instrumentation 
company; excerpts from a recent talk 
by Henry F. Deever on how close we 
are to completely automatic manufac- 
turing, and what it’s going to mean 
to the American economy; in 16-page 
pamphlet. Minneapolis - Honeywell 
Regulator Co., Minneapolis 8, Minn. 

Circle No. 22 on Reply Card 


Pipe Line Repair Clamps 


. . . both single and double types; 
specifications and prices listed in tab- 
loid-size pamphlet. Morris Coupling 
and Clamp Co., Dept. M-38, Ellwood 
City, Pa 

Circle No. 23 on Reply Card 
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1. High Shock Resistance. 
2. Bodies Will Withstand 


Fire. 


3. The Cost Is Low. 


of the 
iced trap fo 


he 
yw pricen” n pressuf 


height tions. 5 


Fy ” of 314” connet 
, / 

mechat 

ew c 


ism. 
jollars | 
sh 


Cross-section of an 
Armstrong No. 3211 
forged steel trap. 
Forged cap and body. 
Compressed graphited 
asbestos gasket. All 
stainless mechanism. 
This trap will take high 
temperatures and 
abuse without danger 
of fracture. 


ORE and more refineries and natural 
Gasoline plants are using ARM- 
STRONG FORGED STEEL TRAPS, even at 
pressures as low as a few pounds. The extra 
safety in case of fire or an explosion more 
than justifies the moderate additional cost. 
To use cast iron or semi-steel traps puts a 
weak link in the chain of steel pipe, steel fit- 
tings and steel valves. The shock of a distant 
explosion could fracture the cast iron traps. 
Why take a chance when Armstrong forged 
steel traps cost so little more than cast iron? 
A “standard” in high pressure power plants 
throughout the world, Armstrong forged 
steel traps are the perfect answer for extra 
safety and dependability in the petroleum in- 
dustry. Prices are modest. For complete data, 
send for your copy of the ARMSTRONG 
STEAM TRAP BOOK. 


ARMSTRONG MACHINE WORKS 


826 Maple St., Three Rivers, Michigan 


See Armstrong at the Oil Show—Booth 32, Texas Bidg. 


STEAM TRAPS 


Factory Representatives in 4S Key Citier... Traps Stocked at 147 Points 
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For Eye-Level ~@>- Readings... What's New! 


Power Generation 





and distribution in the petroleum 

and chemical industries; 12-page Tech- 
nical Article GER-764 originally ap 
peared in the March and April, 1953, 
issues of Chemical Engineering and 
/ : was written by W. B. Wilson of the 
Cotte > G-E Industrial Power Division. Gen 

TEMPERATURE INDICATORS os < i 2% } eral Electric, Schenectady 5, N. Y 

m| « 


Circle No. 24 on Reply Card 
@ Precision-built indicators provide accurate 


temperature readings 


Low-cost protection due to large, spe Tubular Equipment Data 
cialized production card, which tabulates maximum 
Wide selection of dial ranges to meet spe- ; allowable stress values of a complete 
cific requirements. range of seamless and welded carbon, 
Choice of stock types available as shown alloy and stainless steel tubing and 
Send for new catalog, describing many pipe; at elevated temperatures and 
thermometer styles ; pressures; in Data Card TDC 154 


THE ELECTRIC AUTO-LITE COMPANY as y” monet “G6” — & Wilcox Co., Beaver Falls, 
INSTRUMENT AND GAUGE DIVISION a Select the type ; 


that is best for your 


TOLEDO 1, OHIO ~*~ : purpese. 3", dial: evenly Circle No. 25 on Reply Card 
NEW YORK + CHICAGO + SARNIA, ONTARIO calibrated scales. From $16 


“A nalysis Equipment 
MODEL G1 Gas Analysis Equip 
.. for many kinds of laboratory 
ind field testing; 48-page Catalog 81 
illustrates and prices each item, and 
MODEL G4 vives recommendations on proper se- 
lection; prices on such 


accessories as 
MODEL G3 MODEL G5 MODEL G6 reagents, manifolds, etc., are _ in- 


cluded. Burrell Corp., 2223 Fifth 
Ave., Pittsburgh 19, Pa 


Circle No. 26 on Reply Card 


NICHOLSON TRAPS Entrainment Separators 


C | 1 and mist eliminators for improv- 
AVE AR F OA WEEK Y i. age - gi —o 
distillation equipment, etc.; 4-page 


Bulletin 15 sets forth the advantages 
of the manufacturer's equipment, tells 
how it should be used. Otto H. York 
Following replacement of all and more even temperatures Co., 69 Glenwood Place, East Orange, 
steam traps of various makes, which Nicholson traps effect. See N. J. 
with Nicholson units, an Eastern why large industrial and institu- Circle No, 27 on Reply Card 
college reports: — “An average tional steam users are increas 
coal saving of | carload per week ingly standardizing on Nicholsons. 
besides much better heat distrib- 5 types; for heat, power, process; 


ution’’. Credit is given the higher sizes '4’’ to 2”; press. to 250 Ibs. and metal hose used in petro- 
leum processing and handling; 8-page 


Bulletin CMH-136 gives dimensions, 
weight, etc. and illustrates structural 
features. Flexonics Corp., 1392 S. 3rd 
Ave., Maywood, Ill 

Circle No, 28 on Reply Card 








for This Large Steam User 


Expansion Joints 





Cemented Tungsten Carbide 


Type B = a. ... for balls and seats in subsurface 
bags 


Send for BULLETIN 853 P pumps used in the petroleum industry; 


Bulletin B-100 includes data on the 


abrasion, corrosion and impact resis 


215 Oregon St., Wilkes-Barre, Pa. 





tance of carbide in addition to infor- 





mation On its Composition and manu- 
facture. Carboloy Department, Gen 
eral Electric Co., Detroit, Mich 


TRAPS - VALVES - FLOATS Circle No. 29 on Reply Card 
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for the 
automatic 
batching of 
light or 
heavy liquids 


Adaptable to a wide variety of measuring problems 


The Fluidometer System provides an accurate, dependable, and completely 
automatic method for batching liquids, either light or heavy. It is available 
in either jacketed or unjacketed construction, and is adaptable to practically 
any liquid measuring problem, whether it involves gallons, barrels or tank 
car lots. Equally accurate on liquids of high or low viscosity. Anything that 
can be handled through a meter can be accurately 
batched by the Fluidometer. The automatic reset, an 
exclusive feature of Fluidometer, is invaluable in large 
scale production work requiring steady repetition of 
operations. 

Bulletin FI-49, giving complete information on the 
Fluidometer System, will be sent on request. 


HETHERINGTON & BERNER INC. 
751 KENTUCKY AVE 


SYSTEM 


4 


INDIANAPOLIS 7, IND. Vagcime \** 











he 


FOR 41 YEARS 


Steam Atomizing Oil Burners 
Mechanical Atomizing Oi! Burners 
Low Air Pressure Oil Burners 
Rotary Oil Burners 


Industrial Gas Burners 


Tandem Block Combustion Units 
Fuel Oil Pump Sets 
Refractory Burner and Muffle Blocks 


* 
a 
= 
2 
a 
@ Combination Gas and Oil Burners 
* 
e 
= 
° 


Valves, Strainers, Furnace Windows 


Detailed 
upon 


Information gladly 
request 


sent you 


‘> a> 


Established 1912 Incorporated 1917 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1297 East Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Bivd., Houston 6, Tex 














W. S. ROCKWELL VALVES 


PETROLEUM 


PROCFSSING, 


Engineered for Dependable Service 
on Air, Gases, Liquids, Semi-Solids 


% exe minimum pressure drop. 


\TIONS ; 
of commercial, drip- 
or bubble-tight closure, 
with quick, positive control and 
shut-off manually or automatically. 


Made ruggedly 

for all conditions of 

corrosion, erosion, temperatures 

to 2000° F., pressures to 300 p.s.i. 


Butterfly, wafer or slide 
valves, 1 to 120” pipe size. 


W. S. ROCKWELL COMPANY 


SLIDE VALVES * 


2533 ELIOT STREET FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


BUTTERFLY VALVES + AUTOMATIC VALVES 


October, 1953 
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Explosion Proof 
Temperature Limit Switch 


The Burling Model VD-2X above is 
an explosion proof, two switch tem 
Each switch op 
erates an independent circuit and may 


perature control 


be set for different temperatures 


Other Burling Features 
300 F to 


Electric or Pneumatic 


Ranges from 1800 F 


One, two, or three Micro Switches 


Differential Expansion of Solids 
No liquids — no gases 


For controls, safety alarms, cut-outs. 


Send for Catalog G-18 


( Burling 


\ Controls 


Burling Instrument Company 
4 Vose Avenue 


South Orange, New Jersey 
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it’s a Matter of Record aisles 


Refinery Process Burners 
. of the manufacturer's Type 
MU combination gas-oil, and Type S 
vertically or horizontally fired premix 
gas; construction features and sche- 
matic drawings in 4-page Bulletin 703- 
A. Peabody Engineering Corp., 580 
Fifth Ave., New York 36, N. Y. 
Circle No. 30 on Reply Card 





Chemicals Chart 


. of materials derived from oils 
and fats; 17 x 27-in. sheet shows com- 
position and specifications on seven 
adol fatty alcohols, ten hydrofol glyc- 
erides, 14 hydrofol fatty acids and 
nine sperm oil products. Archer-Dan- 
iels-Midland Co., 2191 W. 110th St., 
Cleveland 2, Ohio. 


Circle No. 31 on Reply Card 


Power Systems 


of hydraulic and pneumatic 
types, showing 15 applications of the 
company’s service; 4-page Bulletin 
753-5M pictures units, tells how they 
are being used in many phases of 
industry. The Rucker Co., 4228 Hollis 
St., Oakland 8, Calif. 


Circle No. 32 on Reply Card 


Portable Potentiometer 


. with direct reading temperature 
and extended range scales; 4-page 
Bulletin 1210 covers wiring diagrams, 
installation instructions, specifications 
and special features. Minneapolis- 
Honeywell Regulator Co., Wayne and 
Windrim Aves, Philadelphia 44, Pa. 

Circle No. 33 on Reply Card 


Technical Services 


. of an engineering firm; 22-page 
brochure explains what the company 
can do for customers, and who else 
will do it if they can’t. Foster D. Snell, 
Inc., 29 W. 15th St., New York 11, 
; ; ‘ = ! Ms. Be 
It oS Matte ’ of Record . : j . y* Circle No 34 on Re ply Card 


The excellent performance of the two 
stream turbine driven four stage pumps ; : : Lubricated Plug Valves 
Installed in 1939 to pump light hydro ‘ i . 

carbons of 465 sp. gr. operating at . ¥ 
3400 RPM. In 1942 the speed was in 
waned te Sue vate wg uo .- illustrative material in 12-page Cata 
aE Taetiiatas” casiiinraaae ae “rr , log PV-2 (Revised). William Powell 
ports refinished 0 pump parts re . ; . 

placed 0. Third unit installed in 1947 : > Co., Cincinnati 22, Ohio. 

te operate at 4000-4200 8.P.M Circle No. 35 on Reply Card 


es Electronic Level Indicator 
PACI FIC afi ‘ . . . for continuous indication at 
Gy, Sy local or remote stations; described and 
ectsuon. 2) - illustrated in 8-page bulletin. Robert- 
se , f shaw-Fulton Controls Co., 2920 N. 


. HUNTINGTON PARK, CALIFORNIA aoe Aye 
PU M Pps Export Olfice: Chanin Bldg., 122 E. 42nd St., New York | 4th St., Philadelphia 33, Pa. 


Offices in All Principal Cities = Circle No. 36 on Reply Card 


steel and semi-steel in many 
types; dimensions, weights, prices and 
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... ready to tackle 
any sorptive-mineral job 
4q that comes along... 








ATTAPULGUS Fullers Earth 
POROCEL Activated Bauxites 


ADSORBENTS 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 


Materials treated in principal applications are: motor oils and other 








lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 


oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 


Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur—fluid catalyst appli- 


cations—as Catalyst carrier in Copper sweetening processes. 


DESICCANTS 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 


ment, design and operating problems. Your inquiries are invited. 


ATTAPULGUS vee conpenatien : POROCEL CORPORATION 


Dept. D, 210 West Washington Square, Philadeiphia 5, Pa. 
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For the first time in 


Philadelphi 


24™ EXPOSITION 
or CHEMICAL INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 +. DEC. 5 


COMMERCIAL MUSEUM AND CONVENTION HALL 
iimost 500 exhibits conveniently located on one floor representing all 
chemists and skilled 
on hand to offer the latest information and practical 
lulions to your processing produ 


phases of the chemical industries 
te 


Chemical engineers 
hn il men wall be 


tion problems See and compare, meth 
od materials, equipment, processes and technique that wall affect 


future 
trends in the chemical processing 


industries 
im a matter of days tactual information i 


ild take 


exerted a vital pro 


you month 
imulate. For 38 years this great exposition ha 
gressive influence im the imcreasingly important field of 
PLAN NOW TO ATTEND 


hemical processing 


Application forms for hotel accomodations are available by writing to 


INTERNATIONAL EXPOSITION COMPANY «+ 480 LEXINGTON AVENUE. NEW 


Clack tea adrailages of 


Durametallic Packings 


YORK 17, N.Y 








IS IT LUBRICATED THRUOUT - AND 2) 
WEARS LIKE A BEARING f 


) »PERATE ] OR- 
WILL IT OPERATE WITHOUT SCOR- 7 
ING SHAFTS, SLEEVES OR STEMS — * 


Fo ECISION MADE - READY 
1S IT PRECISION MADE - REA 
TO INSTALL IN MY STUFFING BOX + 


HERE TYPE! YLES 
ARE THERE TYPES AND ST 
FOR SEALING SPECIFIC CONDITIONS + 





TT 


ECONOMICAL- CAPABLE OF 
Is IT ECONOMICAL- CAPAB 
LONG UNINTERRUPTED RUNS . . . * 


i ite for informa- 
n equipment. wri 
ne oer a Sorometaltic Packings for your 
“ sete No. DMPP. Durametallic Corpore- 
v . 


Prove this to yourself 
tion on special types a 
sealing needs. Ask for 





tion, Kalamazoo, Michigan. 
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What’s New! 





Repair of Heat Exchangers 


. calandrias and condensers; 4- 
page Bulletin 805 explains the com- 
pany’s repair services on processing 
equipment. Manning & Lewis Engi- 
neering Co., 28-42 Ogden St., Newark 
4,N. J 


Circle No. 37 on Reply Card 


Steam Turbines 


for centrifugal compressors and 
blower drives: 18-page Bulletin 1966- 
536-BP shows engineering features, 
including four types of governing ar- 
rangements, hand and automatic noz- 
zie controls and other accessories 
Worthington Corp., Harrison, N. J 


Circle No. 38 on Reply Card 


Radioisotopes as Reagents 


. in the laboratory; | l-page Bul 
letin FS-231 discusses the use of car- 
bon-14 tagged compounds which re 
quire no AEC authorization for use 
Fisher Scientific Co., 717 Forbes St., 
Pittsburgh 19, Pa 

Circle No. 39 on Reply Card 


Recording Potentiometer 


with all parts interchangeable; 
protusely illustrated bulletin 
structural details of these simplified 


shows 
models, specifications, chart ranges, 
ordering procedure, etc. Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 


Circle No. 40 on Reply Card 


Gate Valves 


. in both all-iron and iron body, 
bronze mounted styles; engineering de- 
tails are shown in cut-away drawings 
in 4-page Circular 561, which also 
contains dimensions and pressure rat- 
ings. Lunkenheimer Co., Box 360, 
Cincinnati 14, Ohio 


Circle No. 41 on Reply Card 


Strain Gages 


instruments and accessories; 
specifications for 105 sizes and types 
of gages are tabulated; cement and 
waterproofing equipment also — in- 
cluded; in 12-page bulletin. Baldwin- 
Lima-Hamilton Philadelphia 
42, Pa. 


Circle No. 42 on Reply Card 


Corp., 


Protective Coatings 


in three heavy duty types for 
rust-proofing and insulation; choice of 
coating and application techniques dis- 
cussed in 6-page bulletin. Nox-Rust 
Chemical Corp., 333 N. Michigan 
Ave., Chicago 1, Ill 
Circle No. 43 on Reply Card 
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ELECTR-O-PROBE 


Distinguishes liquid level, foam, or even inter- 
face between liquids 


Probe of this “On—Off” instrument will 
operate at temperatures as high as 
1500 F 


« Controller gives an n—« signal when 
USES: fare 


vers the probe 
detect liquid or foam level and operates 
viscous fluids, acids, bead and powder catalysts or even 
in locating a liquid—tiquid interface 
FEATURES: Sensitivity control may be ad 
justed «6 that instrument react 
or ignores foam 


DESCRIPTION: act to a change ince 


pacity when probe is covered by a liquid or other 
flowable material. Capacitance change causes a radio 
frequency oscillator te reduce or completely stop 
oscillation when level rises above the probe Oscitla 
tion starts again when level falis below the probe 
This change in operation is used to generate a DC 
voltage signal, which through an amplifier. operates the 
relay A plug-in type relay is normally furnished with 
a DPOT set of contacts—other arrangements may be 
obtained for special applications 


For detailed information on any problem 
write to ELECTRONICS DIVISION of 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla. 





SELLERS 


HYDRAULIC JET CLEANER 


LEAST EXPENSIVE MOST EFFECTIVE FOR 
TO BUY & OPERATE HEAVY DUTY CLEAN-UP 


Operated by ordinary plant steam and cold water 
lines, this unit propels a solid jet of extremely high 
pressured hot water and detergent. The discharge 
force completely cleans areas up to 30 ft. from 
operation point, reaching inaccessible ma- 
chinery parts. Eliminates down time 

and scaffolding. Removes all soil, 

sludge, and encrusted deposits 


CUTS 
CLEANING 
COSTS 


UP TO 94% 


FOR ANY PLANT WITH 
5 PSI STEAM & UPWARD 


Write for literature and the name 
r our local for 


for SINCE 1048 


mais CORPORATION 


Provides continuous coalescing of water in 
sulphuric acid alkylation, causti¢ treating, 
polymerization, and) other ‘entrain- 

- ment problems, 


titee for on mois 


“Warner 


LEWIS 


,_ Company 


BOX 3096 © TULSA, OKLAHOMA 


y em es 








Lid ep Philodelpma 30, Pa. 
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THE METER THAT'S 
@ CHANGING LIQUID 
@®” HANDLING HABITS 


In petroleum processing plants XACTO meters have proved the most effective 
way to measure liquids . . . accurately and dependably. XACTO safely handles 
662 different liquids in processing, blending, packaging and many other op 


erations ... in batch ng or cont.nuous operation 


There's no substitute for XACTO . . write today for 
the facts on Bowser cost-saving meters! 


BOWSER, INC., 1329 CREIGHTON AVE., FORT WAYNE 2, IND 


REGIONAL OFFICES: Atiante @ Cleveland @ Dalles @ Fort Wayne @ Kansas City @ New 
York @ Son Francisco @ Washington, D. C. @ Canadian Plant and Sales, Hamilton, Ont 


(To obtain more data on advertised products see page 1584) 1609 





What's New! 





Automatic pH Control 


in water and industrial waste 
treatment; Technical Bulletin 55 out 
lines several typical systems in boile: 
feed water treatment; diagrams of 
actual installations illustrate the re 
port. Milton Roy Co., 1300 FB. Mer 
Philadelphia 18, Pa 


Circle No. 44 on Reply Card 


maid Lane, 


Heat Transfer Insert 


. Said to make cooling water flow 


faster; principles of operation 


plained and illustrated with photos 
in 4-page 
592 Crest 


and schematic drawings 
bulletin. F. R. Gross Co., 
view Ave., Akron 20, Ohio. 


Circle No, 45 on Reply Card 


Steam Traps 


how to install them, 
and preventive maintenance, 
tion and repair, 


testing 
inspec 
8-page Bulletin 239 
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How one refinery eliminated 


scale build-up 


Oakite Airefiner No. 52 
prevents scale formation— 
cuts downtime, maintenance 


Every 6 to 8 weeks a Southwestern refin 
ery had to run acid through compressor 
water jackets to remove thick lime scale 
deposits. That meant compressors down 
for half a day. What could Oakite do? 


The Oakite Man first descaled the jackets 
with Oakite Compound No. 32. Then he 
charged the spray pond with Oakite Aire 
finer No. 52, and set up a schedule for 
maintaining proper pH in the solution 


Results 


no mor 


Manifold temperatures reduced 
no more cracked 
blocks or heads, no more 


e descaling 
compressor 
lowntme 


Proving that —in industrial cleaning it 


always pays to consult Oakite 


oaut® INOUSTRIAL CLeay, 


in compressors 


Call your Oakite Technical Service Rep 
resentative. His experience is yours to 
draw on. He'll study your cleaning prob 
lem, suggest and demonstrate the best 
material and method. He'll keep check 
ing back to see that you get top quality 
cleaning at low cost. Call him today! 


FREE HANDBOOK— 


full of facts on 


Drum reconditioning 
Descaling 

Cleaning tanks 
Salvage cleaning 
Paint stripping 


Cleaning tank car 
interiors 


Write Oakite Products, Inc., 
SOD Rector St., New York 6, N. Y 


OAKITE petroleum service division 


e 
Technical Service "las. meTHODS * ase 


ea in Principal Cities of U.S. and Canoda 





data on advertised products see page 


1584) 





PETROLEUM PROCESSING, 


also contains 10 diagrams showing 
recommended trap hook-ups. Arm- 
strong Machine Works, Three Rivers, 
Mich. 


Circle No 46 on Re ply Card 


Liquid Level Gages 

. of the transparent type; a de- 
scription of the manufacturer’s line, 
together with detailed specifications, 
drawings, etc. on the five different 
models offered; in 4-page bulletin. 
Jerguson Gage & Valve Co., 80 Fells- 
way, Somerville 45, Mass 

Circle No. 47 on Reply Card 


Pneumatic Controller 


of the motion balance type; 
4-page Catalog 53-11 shows a working 
sketch and includes diagrams of three- 
line and four-line field-mounted sys- 
tems. Fischer & Porter Co., 841 Jack- 
sonville Rd., Hatboro, Pa 


Circle No. 48 on Reply Card 


Temperature Indicator 
for thermocouples, 
in operation, 4-page 


electronic 
Folder ND 46- 
33A(2) contains pictures illustrating 
design features, as well as complete 
specifications, ranges and dimensions 
for the three available types of indi- 





GLIDDOL 


by Glidden 


THE PROVED SOYBEAN ADDITIVE 


From the first shipment, Gliddol 
has been produced under rigid 
laboratory control to prescription 
standards. Here is the proved soy- 


bean additive —best for lube oil, 
fuel oil, grease and gasoline. 


The Macmebil in Soyo Research is your 


most reliable source for Soya Products 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N Loramie Avenue + Chicago 39, Iilinors 
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BLAW-KNOX HAS MADE 
GREAT STOEL 


IN BOTH CHEMICAL 
AND PETROCHEMICAL 
PROJECT DEVELOPMENT 


Time was when Blaw-Knox Company was 
noted chiefly for its outstanding work in the 
Chemical and Processing fields. ‘Today, how- 
ever, Blaw-Knox Chemical Plants Division 
can look back on the pioneering role it played 
in the young petrochemical industry! Much of 
this work was “unorthodox”? but not specu- 
lative. In every instance, the client came to us 
with a problem he wanted solved. We engi- 
neered an economical solution, and built a 
successful plant. We welcome the opportunity 
to put this experience behind any project you 
may be contemplating 


PLANTS & PROCESSES 


Catalytic Reforming »Catalytic Cracking »Decarbon- 
izing «Waste Disposal Crude Distillation , Ethylene 
Oxide « Fischer-Tropsch Oxo « Caustic Soda & 

















Chlorine « Extraction « Fractionation . Package 
Gasoline Stripping «Recycling » Alkylation . Resin 
Polymerization » Tonnage Oxygen . Synthetic Fuels 





What's New! 





cator. Leeds & Northrup Co., 4934 SOTICS Worthington ( orp., Harrison, 
Stenton Ave., Philadelphia 44, Pa ~. J 


Circle No. 49 on Reply Card Circle No. 50 on Reply Card 


Scales, Balances 
Hi-Speed Steam Turbine 


for a wide variety of indus 

lor centrifugal compressor and trial and analytical uses; prices, illus 
blower drives Bulletin 1966-536-BP trations and descriptive material con 
gives manufacturing and engineering tamed in Bulletin 15¢ Central 
features, including four types of gov Scientific Co., 1700 Irving Park Rd 
erning arrangements, hand and auto Chicago 13, Ill 


matic nozzle controls and other acces Circle No. 51 on Reply Card 




















Planning, 
Building, 

Operating 
Petroc 


d h , h , It absorbs water instantly from 
an eres W y: gases and liquids in either a 
static or flowing system, is insoluble and will not swell or 
disintegrate in water. FLORITE gives a low dew point depres- 
sion, and agressively resists “poisoning effects” which perma- 
neatly destroy adsorption qualities. 

Let us prove that Florite is the most economical of the 
granular agents and best suited to your desiccant requirements, 


too Inquiries receive prompt attention, 


\ | ) Tw? Adsorbents 

{ () lt 1) \ () \| | \ } Desiccants 
a Diluents 

Department Y. 220 LIBERTY STREET WARREN, PA. 


(lo obtain more data on advertised products see page 1584) 





Did You Miss These? 


The following, reviewed orig 
inally in August, have aroused 
considerable interest among the 
readers. They are repeated brief- 
ly as a service to those who 
might have missed them the first 
time they appeared in_ these 
pages. For details, or literature 
please use the regular Reply 
Card in this issue 


New Lube Oil Treating 
Process Is Automatic 


replacing conventional batch 
agitation. The “Petreco Electric Lube 
Oil Treating Process” is designed for 
simple, continuous acid-treating oft 
lube oils and similar stocks. Feed 
stock and treating acid are pumped 
into the mixing section and the acid 
oil mixture continues on into the elec- 
tric treater. From there, oil goes to 
the neutralization step, while sludge is 
drawn off got disposal or re-use. In 
commercial use, the manufacturer's 
treaters have a volumetric capacity of 
90 bbl/hr. and are processing 2500 to 
4000 b/d, depending on the type of 
oil treated. System is entirely enclosed, 
eliminating possibility of air pollution 
from escaping corrosive or noxious 
vapors. Oil sludge contact in the proc 
ess is only about an hour, and in some 
cases, even less. Sludge is withdrawn 
continuously and automatically, elimi- 
nating entrainment of lube stock. Con- 
versely, the electric field cuts the 
amount of sludge in the lube stock. 
obviating the necessity for a “water 
gathering” operation on lighter lube 
oils. Petrolite Corp., 1390 E. Burnett 
St., Long Beach 6, Calit 

Circle No. 52 on Reply Card 


New Pump “Squeezes” Fluids 
With Series of Steel Fingers 


simulating the action of the 
human hand. Fluid passes through 
flexible tubing held within the grips ot 
this chrome-plated “hand” in_ the 
“Sigmamotor” Pump. Designed pri 
marily to eliminate corrosion and/or 
contamination problems the device 
permits no contact between the fluid 
being pumped and the working parts 
Pump mechanism proper has a hinged 
top so tubing can be simply placed in 
position without disconnecting either 
end. Sigmamotor will pump liquids, 
gases, or solids in solutions. It will 
handle from 45 to 250 gph., at an op- 
erating speed of S500 rpm. Different 
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of VISCOUS UI fl OW. 
the ASKANIA 
TRANSOMETER 


\ > 


Designed for fuel oil and other 
viscous liquids, the Askania 
Transometer accurately measures 
flow and transmits a corresponding 
pneumatic signal 

This signal can be in the range 
of inches w.c., to match equivalent 
gas flow measurement; or in the 
standard instrument transmitter 
range of 3-15 p.s.i 

Sturdy Askania construction, 
over-range protection, built-in 
integrator, wide range 


Write for Bulletin 125 


ASKANIA 


244 F. Ontario Street 


REGULATOR COMPANY 
Chicago 11, Illinois 


{ General Pre n Equipment ¢ 








RONNINGEN 


leads the way in 


EFFICIENT FILTERING 


The New Type RONNINGEN 
Fluid Filter is “tops” for filtering 
the following: 


PROCESS WATER . .. GASOLINE 
OILS . . . HYDRAULIC FLUIDS 
CHEMICAL LIQUIDS 


QUICK COUPLING—Quick Dis 
connect, Quick Connect—no tools. 
QUICK BLOW-OFF for cleaning. 
NON SHORT-CIRCUITING — 
Ends are welded—No by-passing. 





STRAIN AGAIN with RONNINGEN 


“Particles large or small, We FILTER 
them all’’ 


Write for Bulletin 1152-P 


RONNINGEN MANUFACTURING CO. 
FLUID FILTERS Non Short-Circuiting 
Vicksburg, Michigan—Phone: 5161 


Quick Coupling 








Write for Bulletin 
Number 50 


HOME OF 


Ac-Me RECORDING GRAVITOMETER 
Ac-ME SPECIFIC GRAVITY GAS BALANCE 
Ac-Me PRESSURE VACUUM PUMP 
R. S. MERCURY CLEANER 

MANOMETER 

DEAD WEIGHT GAUGE 

DEAD WEIGHT TESTER 

ORIFICE WELL TESTER 

S. MOISTURE TESTER 


Ac-Me & R. S. SPECIALTIES 


R. S. FLAT BORE YEL-O-BAK THERMOMETERS 
RS. STREAMLINED HYDROMETERS 

R. S. PULSAMETER 

R. S. PRESSURE HYDROMETER JARS 

R. S. VAPOR PRESSURE BOMB 

R. S. DIAMOND CORE DRILL 

R. S. THERMO PLUMB BOB THERMOMETERS 
w SUPER PRESSURE CONSISTOMETER 

RS. SMOKE METERS 


COMPLETE LINE OF SCIENTIFIC LABORATORY EQUIPMENT INCLUDING CENTRAL SCIENTIFIC SPECIALTIES 


—— tenes 


Cenco one dependable source of 
supply for everything you need in 
scientific instruments and laboratory 
supplies Over 15,000 items 14 
branch offices and warehouses 








> 2 on 2 i 


REFINERY SUPPLY ‘COMPANY 


oe ee ee ee ee oe re ae mem my | 
2215 McKINNEY AVENUE’ © HOUSTON 3, i a 


Paihia VY Var idii bili msy) th 


1700 IRVING 


CHICAGO NEWARK 
SANTA CLARA 


PARK ROAD @ CHICAGO 13, ILLINOIS 
BOSTON WASHINGTON DETROIT SAN FRANCISCO 


LOS ANGELES ie) te), hfe) MONTREAL VANCOUVER OTTAWA 
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What's New! 





FRIAID Tristand 
Yoke Vise with Tray tubing sizes can be used simultaneous- 
ly. Several fluids may be pumped in 
proportion, simultaneously and inde- 
pendently. Tubing recommended for 
use in the pump can be supplied by 
the manufacturer. The aluminum case 
is 12 in. high and has a 5-in. pulley on 
one side. Sigmamotor, Inc., 504 North 
Main St., Middleport, N. Y. 


Circle No. 53 on Reply Card 


Insulation Heat Loss Estimate 


. Sheet, used in preparing analy- 
ses of thermal insulation for heated 
industrial equipment; step-by-step in- 
struction for recording survey data for 
each type of heated surface, with Btu 
and dollar savings provided by differ- 
ent types of insulation; in 4-page 
pamphlet. Industrial Mineral Fiber 
Institute, 441 Lexington Ave., New 
York, N. Y. 


Circle No. 54 on Reply Card 


Aldehyde Products 


. . . booklet, describing the 14 alde- 
Tristand hydes now being marketed by the 
Chain 


° , manufacturer, including physical prop- 
Vise The vise that’s a handy 


erties, specifications, test methods, 

uses, and suggested applications; in 
portable workbench 36-page Booklet F-5278. Carbide and 
Carbon Chemicals Co., 30 East 42nd 
St., New York 17, N. Y. 


Circle No. 55 on Reply Card 
Aluminum in Process 


. industries; 8-page brochure lists 
economic advantages of this metal, 
* ® e composition and properties of alloys, 
New No 40 Tristan Pipe ise tables covering materials safely han- 

° died by aluminum, and other engi- 
neering data. Aluminum Co. of Amer- 
Easily taken to the job legs fold in and chain for carrying, sda Alcoa Bldg., Pittsburgh 19, 

e a. 


Circle No. 56 on Reply Card 


RiGaIib> 





tray quickly on and off. Roomy top has pipe rest and effi 


cient benders; tray keeps tools handy—and also makes Tri 


stand extra rigid, won't fold up in use! Tool-steel Longrip 





jaws firm grip but easy on polished pipe and tubing. Yoke 
No. 40, (old TSY-2!'2 ) 2!» ’; chain No. 45 (old TSC-4) 4”. For Your Convenience 


Buy these handy worksavers at your Supply House. Business reply cards are in- 
cluded in each issue of PE- 

TROLEUM PROCESSING to assist 
THE RIDGE TOOL COMPANY « ELYRIA, OHIO «+ U.S.A. yan is eRtaininn wanes infesme- 
tion on any items reviewed in 
“What’s New!” You'll find them 
facing the first page of this sec- 
tion. Just circle the numbers 
corresponding to the numbers 
at the end of each item. Then 
fill in the rest of the card and 


: . drop it the ail. No postage 
Wo! K=Saver Pipe Te ols ; is nar nn o— , ” 
aS oe * 
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Another Example 
of 
Lfficient Power 


at Lower Cost 


Two 6-cylinder, 600 hp, Cooper Bessemer GMV hydrogen compressors serving in 


Eastern States’ Platforming and Udex operations 


side 


As shown in this 


Compressor cylinders, on opposite 


safety wall at right, are not visible in this view 


view, each 600 hp GMV drives 3 compressor cylinders, all of 


special non-lubricated design to avoid gas contamination. Eastern States’ Plat 
forming and Udex units, for which these GMV's handle recycle hydrogen, were 


put on stream early in 52 by Universal Oil Products Company 


THEY LICKED A TOUGH PROBLEM 


in Eastern States’ Platforming Unit 
with Cooper-Bessemer 


_—" two GMV's shown here operate as recycle hydro- 
gen compressors for the remarkable new Platforming 
and Udex units in the Houston refinery of Eastern States 


Petroleum Company, Inc. 


In this processing it was particularly important to avoid 
contamination of the reeycle gas. To solve this problem, 
Cooper-Bessemer successfully developed non-lubricated 


compressor evlinders with light carbon pistons and seg- 


’ 


New York City Washington, D.C.. Bradford, Pa.- San Francisco 
Seattle, Wash. 
Gloucester, Mass. 


‘Houston, Dallas, Greggton, Pampa ond Odessa, Texas - 
Shreveport, lo. St. Louis, Mo. Los Angeles, Colif. 
Tulsa, Okla. New Orleans, Lo. 


GMV’s 


mented carbon rings. Moreover, cylinder bores were honed 
to a mirror finish of 4 to 6 micro inches. Now, after 
thousands of hours of operation, checks show no excessive 


wear anvwhere 


If you have a similar problem, or compressor requirements 
of virtually any type, you'll find Cooper-Bessemer ready 
all the way. 


to cooperate ...as usual... 





The y 


Cooper -Bessemer 
Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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EDITORIALS ... 


Let’s Keep It in the Family 


HE surplus refining capacity which the oil companies 

have built up in recent years at the behest of Petro 
leum Administration for Defense, as a part of our national 
delense program, has been a source of concern to the 
industry for some time. To its existence is attributed the 
present high volume of stocks of principal products and 
the continuing high rate of crude runs to stills. 

[his excess crude charging capacity now amounts to 
around 1,000,000 b/d. It was financed by the oil compa 
nies and represents an investment by these companies of 
some billions of dollars. The only compensation the com 
panies have had is an allowance for accelerated deprecia 
tion for purposes of tax relief in the immediate years. The 
problem is recognized of finding some way for the oil com 
panies to carry the load of this additional investment in 
surplus capacity, of providing the large funds for interest, 
depreciation and maintenance charges which will be re 
quired to maintain these facilities which are over and 
above those required to supply the industry’s markets. 

In discussions on this problem in Cleveland, last spring, 
at the meeting of the National Petroleum Association, 
Blackwell Smith, a New York attorney, pointed out that 
our anti-trust laws forbid cooperation within an industry 
to minimize and control the dangers of excess capacity, 
and stated his belief that some revision of the Sherman Act 
was needed to provide for such form of cooperation when 
it was in the public's best interest 

With the appointment of Mr. Smith, by Attorney Gen 
eral Brownell, to his panel to study our anti-trust laws 
in relation to their application to today’s competitive con 
ditions in industry, Mr. Smith’s earlier remarks have been 
reviewed in some quarters. Donald C. O'Hara, counsel for 
the National Petroleum Assn., has suggested that the 
Brownell panel recommend some revision in the law for 
the preservation of the independent refiners, whom he 
sees being pushed out of business by the extreme compe 
tition among the large companies resulting from the sur 
plus of refining capacity. 

Any form of cooperation recognized by the government 
would call for supervision and regulation of the refining 
industry by a government agency. This, we believe, neither 
the large companies nor small refiners actually desire 
Through all the relationship of the oil industry and govern 
ment, going back to World War I, nothing has been devel 
oped in the form of artificial regulation that took the place 
of competition based on a sound price structure, and it 
is not likely that the panacea will be found through some 
form of legally authorized agreement among the oil com- 
panies 

Ihe nation’s refiners have operated before with surplus 
still capacity of 15% as at present, or even larger. The 
difference is that previous excess capacity was the choice 
of the companies, while this current overage was built at 
the government's insistence. While product stocks are large 


in volume, they are not so great when considered in the 


1616 


light of present consumption of motor fuel and heating 
oils. There are no economic conditions today which sound 
planning by the individual oil companies cannot overcome, 
and they should look to themselves for relief rather than 
considering handing the reins over to the government 
V.B.G 


Fantastic Proposal for Smog Relief 


HE latest resolution of Pasadena (Calif.) city direc 

tors asking that Los Angeles Basin authorities require 
refiners in that area to return to pre-war methods of refin- 
ing gasoline as a remedy for their smog problem calls for 
immediate, hard-hitting rebuttal by the oil industry 

No one questions that Los Angeles has a serious smog 
problem. Scrapping modern refining methods of producing 
gasoline has not been demonstrated as a means for mitigat- 
ing this atmospheric condition, however, and the proposal 
will turn back the clock on technological developments 
that have so greatly improved the quality of the public’s 
motor fuel. The ignorance of Pasadena’s manager and city 
fathers ts clearly limelighted by the resolution’s implication 
that today’s automobiles can operate successfully on pre 
war motor fuel. 

The oil and allied companies in this area should now 
take off the gloves and hit back, by telling just what this 
ill-advised Pasadena resolution would mean to the public. 

They should explain what 1940 gasoline would do in a 
1953 automobile, how mileage and performance would 
suffer, what mechanical modifications in cars would be 
required-—and then ask if the public wants to foot the bill 

The oil companies should also show that the petroleum 
refiners are by no means the principal offenders in pro- 
ducing smog conditions; that household incinerators and 
automotive exhausts alone put much more smog-producing 
elements into the Basin’s peculiar atmospheric conditions 
than do the refiners, even without the mitigation devices 
which the plants have been required to install. They should 
ask that the automobile exhausts and householders’ incin- 
erators be required to put on anti-smog devices and tell 


the public what these would cost. PD ¥. Ft. 





Curtis W. McGraw 


It will remain a deep regret 
to the staff of PETROLEUM 
PROCESSING that its members 
had so short a time to work 
under the inspiring leadership 
of Curtis W. McGraw, presi- 
dent and chairman of the 
McGraw-Hill 
Publishing Co., who died 


board of the 


September 10 
We were privileged to gain 
some insight into his broad 
philosophy of business jour- 
nal publishing, which was to 
lead in the task of keeping business well-informed, shaping 
the technical development of industry and holding the 
nation to an awareness of its power for greatness and good- 


ness 
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For Quality Plus Service 3™ Sy 


in“¢. 


ACIDS 





Specify BAKER 


FOR YOUR “C.P.” 
plant or 
Adamson 
verment source 


hi lf a century 


ACID NEEDS — in 
Ba ker ind 


industry Ss « lepe nak ib le con 


laboratory —see 


of reagent aci ds for over 


TO GIVE YOU THE VERY BEST, Baker & 
Adamson “C.P.” Acids are always 
to meet or surpass the stric 
standards established by the 
Chemical Society for reagents 
for careful analytical work 


hh ide 
t purity 
American 
suitable 


kevery ton 


¢~ ADAMSON’ 


very pound i quality controlled” 


it each Step onits way to you 


TO SERVE YOU WELL, production facil- 
ities for BAA Reagent Acids are stra 
tevically lo« s the nation; and 
ready-for-delivery stocks are carried 
by B&A’s #4 distributing station 
in industrial centers from coast. to 
coast. Any one of the offices listed be 
low will handle your order promptly 
ind efficiently 


ated acro 


( h tinh ¢ 


BAKER & ADAMSON 4c Genital 


GENERAL 
ALLIED CHEMICAL 
40 RECTOR STREET, 


*H 
° ¢ 


snada> The Nichols Chem 


CHEMICAL 


DIVISION 


& DYE CORPORATION 
NEW 


YORK 6, WN. Y. 


REAGENTS 


FINE CHEMICALS 


SULFURIC ACID 
95-967, Reagent 
{ Sp Cr. 1.84) 
NITRIC ACID 
TOV, Reagent, ACLS 
( Sp.Gi 1.42) 
HYDROCHLORIC ACID 
8%. Reavent, ACS 
(Sp Gr. 1.18) 


ACETIC ACID 


Glacial, 99.59 


ACS 


Reagent, ACLS 


Packaged in 5-pt. Serew-Cap Bot- 
tles in special 9-Bottle Case; and 
in 642 Gallon Screw-Cap Carboys. 





CULL 


STANDARD 


If you buy under the code of strict 
compliance to every specification, you 
will find WYATT METAL & BOILER 
WORKS fully willing and able to ful- 
fill every requirement. 

If you buy under the code of im- 
plicit faith in the manufacturer, you 
will find WYATT METAL & BOILER 
WORKS fully capable of shouldering 
all responsibilities for finished work. 

If you buy under the code of deal- 
ing only with established companies of 
high standing, you will find the eapae- 
ity of WYATT’S plants more than 
sufficient and the capital structure of 
the company more than adequate. 

If you buy under the code of friend- 
liness and an appreciation of mutual 
problems, you will find the develop- 
ment of WYATT METAL & BOILER 
WORKS parallel to that of the indus- 
tries it serves. 

If you buy under the code of the 
Golden Rule. you will find WYATT 
METAL & BOILER WORKS as firm 
a believer in that Rule today as it was 
when this organization was founded in 
February, 1913, in a little metal shop 
on Coombs Street in Dallas. 





